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Executive  Summary 

Perchlorate  is  an  inorganic  anion  that  consists  of  chlorine  bonded  to  four  oxygen  atoms.  It  is  a 
primary  ingredient  in  solid  rocket  propellant  and  has  been  used  for  decades  by  Department  of 
Defense  (DOD),  National  Aeronautics  and  Space  Administration  (NASA),  and  the  defense 
industry  in  the  manufacturing,  testing,  and  firing  of  rockets  and  missiles.  Perchlorate  exhibits 
high  solubility  and  mobility  in  water  and  has  been  identified  in  groundwater  at  numerous  sites 
across  the  U.S.  at  concentrations  above  the  upper  limit  of  U.S.  Environmental  Protection 
Agency’s  (EPA’s)  provisional  cleanup  guidance  for  perchlorate  of  18  parts  per  billion  (ppb). 
Enhanced  in  situ  bioremediation  (EISB)  of  perchlorate  impacted  groundwater  offers  the  potential 
to  treat  and  destroy  perchlorate  without  the  need  for  disposal  of  residuals  containing  recovered 
perchlorate  (as  with  above  ground  ion  exchange)  or  extensive  above  ground  treatment  (as  with  ex 
situ  bioremediation). 

This  Report  describes  work  conducted  to  demonstrate/validate  the  use  of  an  active  EISB 
approach  at  the  Western  Non- Aerospace  Non- Industrial  (WNN)  Easement  of  the  Inactive 
Rancho  Cordova  Test  Site  (IRCTS)  in  Rancho  Cordova,  California.  The  goal  of  this  work  was 
to  demonstrate  the  efficacy  of  this  approach  at  a  scale  that  is  large  enough  to  generate  accurate 
full-scale  design  and  cost  information  for  widespread  technology  consideration  and  application 
at  DOD  and  related  sites. 

The  active  EISB  approach  involves  on-going  groundwater  recirculation  and  delivery  of  electron 
donor  to  create  a  biologically  active  zone  or  biobarrier  across  a  perchlorate  plume,  for  the 
purposes  of  promoting  perchlorate  biodegradation  and  controlling  plume  migration.  The  active 
EISB  test  consisted  of  an  active  biobarrier,  whereby  groundwater  containing  perchlorate  and 
trichloroethene  (TCE)  was  extracted  from  the  shallow  aquifer,  amended  with  carbon-based 
electron  donor  (ethanol),  and  recharged  to  the  shallow  aquifer  to  promote  in  situ  biodegradation 
of  the  perchlorate  and  TCE  to  environmentally-accep table  end  products.  The  active  biobarrier 
provided  containment  and  treatment  of  a  600-foot  wide  section  of  the  perchlorate  and  TCE 
plume  in  the  shallow  aquifer  along  the  WNN  Easement  using  two  groundwater  extraction  wells 
and  a  single  groundwater  recharge  (electron  donor  delivery)  well.  The  results  of  the  test 
demonstrated  that  indigenous  bacteria  are  capable  of  biodegrading  perchlorate  using  ethanol  as 
an  electron  donor.  Perchlorate  concentrations  as  high  as  4,300  pg/L  were  reduced  to  less  than 
the  practical  quantitation  limit  (PQL)  of  4  pg/L  within  50  feet  of  the  electron  donor  delivery  / 
recharge  well.  The  perchlorate  biodegradation  half-life  was  estimated  to  be  approximately  1 
day,  consistent  with  perchlorate  biodegradation  half-lives  reported  for  other  sites  (Cox  et  ah, 
2001).  TCE  dechlorination  was  also  observed  at  the  downgradient  monitor  well  following 
bioaugmentation  of  the  shallow  aquifer  with  dehalorespiring  (TCE-degrading)  bacteria  at  the 
recharge  well. 

With  respect  to  operations,  the  test  demonstrated  that  the  active  biobarrier  approach  is  capable  of 
providing  effective  containment  and  treatment  of  impacted  groundwater.  System  operation  time 
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was  very  high  (greater  than  98%),  with  system  shutdowns  primarily  related  to  the  two 
bioaugmentation  events  (therefore  intentional).  Injecting  electron  donor  over  a  one  hour  period 
of  time  every  24  hours  followed  by  injection  of  chlorine  dioxide  was  effective  in  controlling 
biofouling  in  the  electron  donor  delivery  /  recharge  well  over  a  sustained  period  (more  than  6 
months). 

Based  on  the  experience  and  observations  made  during  the  demonstration,  all  of  the  perfonnance 
objectives  for  the  demonstration  were  achieved.  The  perfonnance  objectives  were  demonstrated 
as  follows: 

•  The  ease  of  installation  of  electron  donor  delivery  components  -  This  objective  was 
achieved  based  on  experience  with  the  actual  installation  of  the  groundwater  recirculation 
and  electron  donor  delivery  systems  at  the  IRCTS.  The  equipment  required  for  the  active 
groundwater  recirculation  and  injection  of  electron  donor  was  all  readily  available 
through  local  drillers  and  plumbing  suppliers.  The  CICL  biofouling  control  system  was 
also  available  and  straightforward  to  install.  The  procedures  used  to  install  the  equipment 
were  standard  and  well  established  procedures  for  local  drillers  and  the  procedures  were 
simple  enough  to  be  conducted  by  field  technicians  with  training  in  basic  plumbing 
techniques. 

•  The  ease  of  electron  donor  delivery  events  -  This  objective  was  achieved  based  on 
experience  of  field  staff  with  the  actual  electron  donor  delivery  events.  The  activities  and 
procedures  required  for  the  electron  donor  delivery  events  were  simple  enough  to  be 
conducted  by  field  staff  with  minimal  specialized  training  and  effort.  It  is  believed  that 
the  pulsed  injection  of  electron  donor  over  one  hour  each  day  followed  by  an  injection  of 
CIOt  was  an  effective  operating  strategy  for  controlling  biofouling  of  the  injection  well 

•  The  enhancement  of  microbiological  activity  -  This  objective  was  achieved  based  on 
the  results  of  chemical  and  geochemical  characterization.  Groundwater  monitoring  data 
for  chemical  and  geochemical  parameters  demonstrated  that  electron  donor  addition 
enhanced  microbiological  activity  in  the  treatment  zone.  Significant  and  sustained 
reductions  in  ORP  were  observed  following  addition  of  electron  donor  and  provide  the 
first  indication  that  biological  activity  was  enhanced  by  the  addition  of  electron  donor. 
Additional  evidence  of  enhanced  microbial  activity  was  demonstrated  by  the  reductions 
in  perchlorate  concentrations.  Groundwater  sampling  of  perfonnance  monitoring  wells 
demonstrated  that  the  average  perchlorate  concentrations  were  reduced  to  below  the  PQL 
of  4.0  pg/L  during  the  operating  period.  The  average  perchlorate  concentrations 
measured  in:  (1)  MW-1  from  Day  29  to  the  end  of  amendment  injection  period  (2.6 
pg/L);  and  (2)  STSW-138A  from  Day  85  to  the  end  of  amendment  injection  period  (2.9 
pg/L)  were  all  less  than  4.0  pg/L. 
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•  The  ease  of  performance  monitoring  and  validation  -  This  objective  was  achieved 
based  on  the  data  obtained  during  the  demonstration.  The  quality  of  the  data  obtained 
and  the  ability  to  interpret  this  data  and  quantify  biodegradation  with  confidence 
demonstrates  that  the  performance  monitoring  network  allowed  for  straightforward  data 
collection,  interpretation  and  validation. 

•  The  reduction  in  perchlorate  concentrations  -  This  objective  was  achieved  based  on 
groundwater  sampling  of  performance  monitoring  wells  that  demonstrated  that  the 
average  perchlorate  concentrations  were  reduced  to  below  the  practical  quantitation  limit 
(PQL)  of  4.0  pg/L  during  the  during  the  operating  period. 

•  The  radius  of  influence  and  distance  for  degradation  -  This  objective  was  achieved 
based  on  groundwater  sampling  results  from  performance  monitoring  wells  during  the 
tracer  tests  and  following  electron  donor  delivery  which  demonstrated  that  the  radius  of 
influence  of  the  system  extends  between  the  recirculation  wells  and  that  perchlorate  was 
degraded  before  groundwater  reached  downgradient  performance  monitoring  wells. 

An  assessment  of  the  costs  to  implement  EISB  for  perchlorate  impacted  groundwater  using  the 
active  approach  was  also  conducted.  A  cost  model  was  developed  for  a  template  site  based  on  a 
typical  site  with  perchlorate  impacted  shallow  groundwater.  Using  these  site  conditions,  the  cost 
model  identifies  the  major  cost  drivers  for  the  active  approach  and  provides  an  estimate  of  costs 
for  the  capital,  O&M,  and  long-term  monitoring.  A  cost  estimate  was  also  prepared  for  other 
approaches  to  EISB  (passive,  semi-passive  and  a  trench  biowall)  and  a  conventional  pump  and 
treat  system  to  provide  points  of  comparison  with  the  active  EISB  approach.  The  cost  model 
focused  on  treatment  of  a  contaminated  plume  of  groundwater  and  did  not  include  costs  for 
possible  source  zone  treatment.  The  cost  assessment  includes  estimates  of  the  Net  Present  Value 
(NPV)  of  future  costs  to  help  assess  the  life-cycle  costs. 

The  template  site  base  case  design  incorporates  one  biobarrier  on  the  downgradient  edge  of  a 
plume  to  treat  water  as  it  flows  across  the  line  of  the  biobarrier.  Based  on  the  groundwater 
seepage  velocity  of  10  meters  per  year  (m/yr)  or  33  feet  per  year  (ft/yr),  a  plume  that  extends  for 
240  meters  (800  feet)  along  the  direction  of  groundwater  flow  and  the  assumed  need  to  flush  two 
pore  volumes  of  clean  water  through  the  impacted  aquifer  to  achieve  clean-up  standards,  it 
would  be  expected  to  take  approximately  48  years  for  the  plume  to  be  treated  in  the  base  case. 

The  perchlorate  treatment  objective  that  was  used  for  the  template  site  was  based  on  the  chronic 
exposure  reference  dose  (and  the  resulting  drinking  water  equivalent  concentration)  selected  by 
the  U.S.  Environmental  Protection  Agency  in  2005  (http://www.epa.gov/iris/subst/1007.htm)  of 
24.5  pg/L  or  0.0245  milligrams  per  liter  (mg/L).  A  lower  treatment  objective  would  increase  the 
costs  associated  with  the  remediation.  The  active  EISB  approach  can  achieve  low  treatment 
criteria  (i.e.,  below  4.0  pg/L  or  0.004  mg/L)  but  to  achieve  lower  target  treatment  criteria,  a 
higher  safety  factor  would  be  required  in  the  design  and  operation  of  each  of  the  remedy  such 
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that  pockets  or  layers  of  low  hydraulic  conductivity  geological  material  containing  untreated 
groundwater  with  some  perchlorate  do  not  remain  or  transmit  perchlorate  in  groundwater 
following  treatment  and  the  system  may  need  to  be  operated  for  a  longer  period  of  time. 

The  costs  to  implement  active  EISB  for  perchlorate  impacted  groundwater  will  vary  significantly 
from  site  to  site.  The  key  costs  drivers  are  listed  below. 

•  The  dimensions  and  depth  of  the  plume  to  be  treated. 

•  Ambient  groundwater  velocity. 

•  Hydraulic  conductivity  (K)  of  the  geological  media  containing  the  impacted  groundwater 
and  the  degree  of  variation  in  the  K  of  different  layers  in  the  geological  media. 

•  Concentration  of  perchlorate  and  other  electron  acceptors  in  impacted  groundwater  and 
the  target  treatment  concentration. 

The  capital  and  operation  and  maintenance  (O&M)  cost  for  the  active  EISB  system  and  for  a 
comparable  pump  and  treat  system  at  the  template  site  are  presented  in  the  table  below. 


Active  Biobarrier 

Pump  and  Treat 

Capital  Costs 

$430,000 

$490,000 

Annual  O&M  Costs 

$60,000 

$74,000 

NPV  of  30  Years  of  O&M  Costs 

$1,200,000 

$1,470,000 

NPV  of  30  Years  of  Total  Remedy  Costs 

$1,980,000 

$2,310,000 

Total  30-Year  Remedy  Costs 

$2,700,000 

$3,160,000 

The  active  remedial  approach  could  be  used  in  a  modified  configuration  to  treat  source  areas 
below  the  water  table.  This  active  source  area  treatment  approach  could  be  coupled  with 
monitored  natural  attenuation  (MNA)  of  the  downgradient  plume  and  could  have  the  benefit  of  a 
significantly  reduced  time  frame  for  operation  than  that  of  a  system  that  simply  treats  a 
downgradient  plume  of  perchlorate.  Applying  an  active  approach  in  the  source  area  would  have 
a  higher  initial  capital  cost  and  annual  O&M  costs  but  overall  savings  may  be  achieved  because 
of  a  shorter  duration  of  operation. 
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This  Final  Report  has  been  prepared  by  Geosyntec  Consultants  (Geosyntec)  for  the 
Environmental  Security  Technology  Certification  Program  (ESTCP)  to  present  the  results  of  the 
active  enhanced  in  situ  bioremediation  (EISB)  demonstration  that  was  conducted  at  the  Western 
Non-Aerospace  Non- Industrial  (WNN)  Easement  of  the  Inactive  Rancho  Cordova  Test  Site 
(IRCTS)  in  Rancho  Cordova,  California  (the  “Site”)  in  2003  and  2004.  The  results  of  a  semi¬ 
passive  EISB  demonstration  that  was  conducted  at  the  Longhorn  Army  Ammunitions  Plant 
(LHAAP)  in  north-eastern  Texas  also  as  part  of  ESTCP  Project  CU-0219,  “Comparative 
Demonstration  of  Active  and  Semi-Passive  In  Situ  Bioremediation  Approaches  for  Perchlorate 
Impacted  Groundwater”  are  presented  in  a  previous  Final  Report  (Geosyntec,  2009a)  and  Cost 
and  Perfonnance  Report  (Geosyntec,  2009b).  A  demonstration  test  of  the  active  EISB 
technology  was  initiated  at  the  Naval  Industrial  Reserve  Ordnance  Plant  (NIROP)  portion  of  the 
ATK  Thiokol,  Inc.  (ATK)  Bacchus  Works  Facility  in  West  Valley  City,  Utah,  but  completion  of 
this  demonstration  was  delayed  and  the  results  of  the  test  at  the  IRCTS  is  being  used  to 
demonstrate  the  performance  of  the  active  EISB  technology  for  ESTCP  Project  CU-0219. 

Section  1  of  this  Report  presents  background  information  and  summarizes  the  objectives  of  the 
demonstration.  Section  2  describes  the  active  bioremediation  technology  demonstrated  in  this 
work.  Section  3  presents  the  perfonnance  objectives  for  the  demonstration.  Section  4  presents 
infonnation  on  the  IRCTS  where  the  demonstration  was  conducted.  Section  5  presents  the  test 
design  and  results  of  the  demonstration.  Section  6  presents  the  results  of  the  perfonnance 
assessment.  Section  7  presents  the  results  of  a  cost  assessment  of  the  technology  and  Section  8 
discusses  potential  implementation  issues  with  the  technology.  Appendix  A  presents  a  list  of 
contacts  of  those  involved  in  conducting  the  demonstration  test  and  preparing  this  report; 
Appendix  B  presents  the  hydraulic  analysis  and  design;  Appendix  C  presents  laboratory  reports 
for  chemical  analysis;  and  Appendix  D  presents  the  results  of  a  statistical  analysis  of 
oxidation/reduction  potential  (ORP)  data. 


1.1  Background 

Perchlorate  is  an  inorganic  anion  that  consists  of  chlorine  bonded  to  four  oxygen  atoms  (CIO4'). 
It  is  a  primary  ingredient  in  solid  rocket  propellant  and  has  been  used  for  decades  by  Department 
of  Defense  (DOD),  National  Aeronautics  and  Space  Administration  (NASA),  and  the  defense 
industry  in  the  manufacturing,  testing,  and  firing  of  rockets  and  missiles.  On  the  basis  of  1998 
manufacturer  data,  it  is  estimated  that  90  percent  of  the  several  million  pounds  of  perchlorate 
produced  in  the  United  States  (U.S.)  each  year  is  used  by  the  military  and  NASA.  Private 
industry  has  used  perchlorate  to  manufacture  products  such  as  fireworks,  safety  flares, 
automobile  airbags,  and  commercial  explosives. 

Perchlorate  exhibits  high  solubility  and  mobility  in  water  and  is  very  stable,  being  degraded  only 
under  anaerobic  conditions.  Consequently,  when  perchlorate  is  released  into  a  typical 
groundwater  or  surface  water  environment,  it  tends  to  persist  and  can  migrate  to  great  distances 
(many  miles)  in  groundwater,  as  has  been  observed  at  many  sites.  Perchlorate  released  to  the 
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subsurface  many  decades  ago  can  also  be  retained  in  the  pore  spaces  of  low  penneability 
materials  such  as  silts  and  clays,  representing  a  long  term  threat  to  groundwater  and  surface 
water.  This  can  be  particularly  problematic  in  areas  where  artificial  recharge  has  resulted  in 
rising  groundwater  elevations,  solubilizing  perchlorate  previously  held  within  the  unsaturated 
soil  matrices. 

The  frequency  of  detection  of  perchlorate  in  groundwater  and  surface  water  has  been  steadily 
increasing  since  its  initial  identification  as  a  chemical  of  regulatory  concern  in  1997.  To  date, 
U.S.  federal  and  state  regulatory  agencies  have  reported  detecting  perchlorate  in  soil, 
groundwater,  surface  water,  and/or  drinking  water  at  almost  400  sites  in  35  states,  the  District  of 
Columbia,  and  two  U.S.  commonwealths  (United  States  Government  Accountability  Office 
(GAO),  2005).  Detections  were  reported  for  military  installations,  commercial  manufacturers, 
public  water  systems,  private  wells  and  residential  areas.  While  concentrations  exceeded  part 
per  million  (ppm)  levels  at  some  military  and  manufacturing  sites,  approximately  two-thirds  of 
the  sites  (249  of  395)  reported  perchlorate  levels  at  or  below  18  micrograms  per  Liter  (pg/L),  the 
upper  limit  of  US  EPA’s  provisional  cleanup  guidance  for  perchlorate  in  2005.  More  than  half 
of  the  sites  (224  of  395)  were  located  in  Texas  and  California,  where  regulatory  agencies  have 
conducted  broad  investigations  to  determine  the  extent  of  perchlorate  in  the  environment.  The 
highest  concentrations  of  perchlorate  (more  than  500,000  pg/L  for  1 1  different  sites)  were 
reported  for  sites  in  Arkansas,  California,  Nevada,  Texas,  and  Utah,  primarily  related  to  rocket 
manufacturing  or  to  the  manufacture  of  perchlorate  itself  (GAO,  2005). 

Perchlorate  impacts  at  110  of  the  sites  was  reportedly  due  to  activities  related  to  defense  and 
aerospace,  such  as  propellant  manufacturing,  rocket  motor  research  and  test  firing,  or  explosives 
disposal.  At  58  sites,  perchlorate  impacts  were  reportedly  from  manufacturing  and  handling, 
agriculture,  and  a  variety  of  commercial  activities  such  as  fireworks  and  flare  manufacturing. 
Interestingly,  the  source  of  the  perchlorate  was  either  undetermined  or  naturally  occurring  at 
more  than  227  sites,  of  which  105  sites  are  located  in  the  Texas  high  plains  region,  where 
perchlorate  concentrations  range  from  4  to  59  pg/L  (GAO,  2005). 

The  source  of  perchlorate  in  water  supplies  has  typically  been  attributed  to  DOD,  NASA  and/or 
defense  contractor  facilities  that  have  used  ammonium  perchlorate  (AP)  in  rocket  and  missile 
propellants.  However,  in  recent  years,  the  reporting  of  sites  impacted  by  perchlorate  from  non¬ 
military  activities,  including  agriculture,  mining  and  construction,  fireworks  displays,  and 
production  and  use  of  electrochemically-produced  (ECP)  chlorine  chemicals,  has  dramatically 
increased,  changing  the  paradigm  that  perchlorate  is  solely  a  DOD  cleanup  responsibility. 

Conventional  technologies  for  the  treatment  of  perchlorate-impacted  groundwater  are  expensive. 
In  California  alone,  the  costs  for  remediation  of  perchlorate-impacted  groundwater  are  expected 
to  be  in  the  billions  of  dollars,  the  cost  of  which  may  jeopardize  major  DOD  and  propulsion 
contractor  production  programs.  Of  the  technologies  being  developed,  bioremediation  is  among 
the  most  promising,  because  it  has  the  potential  to  destroy  perchlorate  rather  than  transferring  it 
to  another  waste  stream  (e.g.,  impacted  resin  or  brine)  requiring  costly  treatment  or  disposal. 
Recent  bench-  and  small-scale  field  demonstrations  are  providing  strong  evidence  that  in  situ 
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bioremediation  can  provide  a  less  costly  and  less  Operation  and  Maintenance  (O&M) -intensive 
approach  to  remediating  perchlorate-impacted  groundwater.  Specifically,  EISB  has  potential  to 
both  destroy  perchlorate  source  areas  and  to  control  the  migration  of  the  perchlorate  plumes  that 
are  threatening  drinking  water  supplies. 

Enhanced  in  situ  bioremediation  of  perchlorate  impacted  groundwater  offers  the  potential  to  treat 
and  destroy  perchlorate  without  the  need  for  disposal  of  residuals  containing  recovered 
perchlorate  (as  with  above  ground  ion  exchange)  or  extensive  above  ground  treatment  (as  with  ex 
situ  bioremediation).  One  of  the  main  factors  that  affects  the  success  and  cost  of  in  situ 
bioremediation  systems  is  the  effectiveness  of  nutrient  (electron  donor)  delivery  and  mixing  in 
the  subsurface.  A  variety  of  active,  semi-passive  and  fully  passive  electron  donor  delivery 
systems  have  been  employed  to  promote  contaminant  biodegradation.  As  further  discussed  in 
Sections  2,  each  of  these  delivery  configurations  has  associated  benefits  and  limitations  with 
respect  to  ease  of  implementation  and  cost.  This  Report  describes  work  conducted  to 
demonstrate/validate  (Dem/Val)  the  use  of  an  active  EISB  approach  at  the  IRCTS  in  California. 
The  results  of  a  separate  demonstration  of  the  use  of  a  semi-passive  EISB  approach  are  presented 
in  separate  reports.  The  goal  of  the  program  is  to  demonstrate  the  efficacy  of  both  approaches  at 
a  scale  that  is  large  enough  to  generate  accurate  full-scale  design  and  cost  information  for 
widespread  technology  consideration  and  application  at  DOD  and  related  sites. 


1.2  Objectives  of  the  Demonstration 

The  specific  objectives  of  this  technology  demonstration  are: 

1.  Demonstrate  that  perchlorate  can  be  biodegraded  in  situ  to  acceptable  levels  (i.e.,  the 
practical  quantitation  limit  or  PQL  of  4.0  pg/L)  using  in  situ  bioremediation  with  an 
active  electron  donor  delivery  methodology; 

2.  Evaluate  the  effectiveness  of  the  electron  donor  delivery  approach  under  in  situ 
conditions,  and  generate  design  and  performance  data  for  full-scale  application  using  this 
approach  (e.g.,  cost  per  unit  area  or  unit  volume  groundwater  treated); 

3.  Evaluate  the  effects  of  the  electron  donor  delivery  approach  on  the  acclimation, 
development  and  stability  of  the  in  situ  microbial  communities; 

4.  Evaluate  the  effects  of  the  electron  donor  delivery  approach  on  groundwater  quality  (e.g. 
production  of  sulfides  or  methane,  or  mobilization  of  dissolved  metals),  and  assess  its 
suitability  for  use  in  drinking  water  aquifers  (to  address  direct  regulatory  concerns);  and 

5.  Identify  design  and  operational  factors  that  influence  successful  implementation  and 
continued  operation  of  the  in  situ  bioremediation  approach. 
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One  of  the  advantages  of  the  active  electron  donor  amendment  approach  over  passive  and  semi¬ 
passive  injection  approaches  is  the  potential  to  have  less  impact  on  secondary  water  quality 
characteristics  because  large  quantities  of  electron  donor  are  not  injected  at  one  time.  The 
approach  taken  in  the  demonstration  at  the  IRCTS  was  to  limit  the  addition  of  electron  donor  to 
minimize  the  impact  on  secondary  water  quality  characteristics  while  allowing  for 
biodegradation  of  perchlorate. 


1.3  R  egulatory  Drivers 

In  2009,  the  United  States  Environmental  Protection  Agency  (USEPA)  established  an  Interim 
Drinking  Water  Health  Advisory  for  perchlorate  of  15  pg/L.  The  Office  of  Solid  Waste  and 
Emergency  Response  (OSWER)  has  also  established  a  preliminary  remediation  goal  (PRG)  at 
National  Priority  List  sites  of  15  pg/L.  Numerous  states  have  promulgated  enforceable  standards 
for  perchlorate  in  drinking  water.  For  example,  Massachusetts  and  California  have  established 
enforceable  standards  for  perchlorate  in  drinking  water  of  2  pg/L  and  6  pg/L  respectively.  These 
concentrations  are  considerably  less  than  the  concentrations  present  in  groundwater  at  many  sites 
throughout  the  United  States.  While  ex  situ  treatment  alternatives  exist  for  perchlorate-impacted 
groundwater,  they  are  often  cost  intensive,  and  therefore,  this  demonstration  seeks  to  validate  a 
more  cost-effective  technology  that  can  meet  the  pending  remediation  goals.  For  this 
demonstration,  the  remediation  target  will  be  reduction  of  perchlorate  concentrations  to  the 
current  common  PQL,  which  is  4.0  pg/L  in  most  jurisdictions. 
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This  Section  describes  the  active  EISB  technology  which  is  the  subject  of  the  demonstration 
described  in  this  Report.  Section  2.1  provides  a  description  of  the  technology;  Section  2.2 
describes  the  development  of  the  technology;  and  Section  2.3  discusses  the  advantages  and 
limitations  of  the  technology. 


2.1  T echnology  Description 

Enhanced  in  situ  bioremediation  has  proven  to  be  a  cost  effective  approach  for  the  treatment  of 
perchlorate  impacted  groundwater  under  many  different  site  conditions.  One  of  the  main  factors 
that  affects  the  success  and  cost  of  EISB  systems  is  the  effectiveness  of  nutrient  (electron  donor) 
delivery  and  mixing  in  the  subsurface.  A  variety  of  active,  semi-passive  and  fully  passive 
electron  donor  delivery  systems  have  been  employed  to  promote  in  situ  biodegradation.  Each  of 
these  delivery  configurations  has  associated  benefits  and  limitations  with  respect  to  ease  of 
implementation  and  cost.  Active  EISB  systems  have  been  shown  to  be  effective  (Geosyntec, 
2002)  in  providing  migration  control  over  reasonably  wide  (and  deep)  perchlorate  plumes  with 
only  a  few  extraction/injection  wells.  However,  due  to  the  continuous  operation  of  active 
systems,  pennanent  ex  situ  infrastructure  is  required,  and  operations  and  maintenance  (O&M) 
costs  can  be  significant.  By  comparison,  passive  systems  employing  slow-release  electron 
donors  do  not  require  permanent  ex  situ  infrastructure  and  minimize  short  tenn  O&M  costs,  but 
the  tight  spacing  of  the  injection  points  or  wells  makes  the  capital  costs  of  the  installations 
prohibitive  for  large  and/or  deep  plumes.  Longer  term  O&M  costs  for  reinjection  of  additional 
electron  donor  required  every  year  to  several  years  can  also  be  high.  Passive  systems  also 
involve  injecting  large  quantities  of  electron  donor  at  one  time  and  can  reduce  the  hydraulic 
conductivity  of  the  aquifer  and  have  significant  negative  impacts  on  secondary  water  quality 
characteristics.  Semi-passive  systems  integrate  aspects  of  both  the  active  approach  (wider  well 
spacing  and  less  impact  on  secondary  water  quality  characteristics)  and  the  passive  approach 
(minimal  permanent  ex  situ  infrastructure,  lower  O&M),  and  can  provide  a  balance  of  capital  and 
O&M  costs  for  bioremediation  deployment. 

Active  EISB  of  perchlorate  involves  on-going  groundwater  recirculation  and  the  addition  of 
electron  donor  on  a  continuous  basis  to  stimulate  natural  microbiological  populations.  Active 
EISB  approaches  are  similar  to  semi-passive  approaches  in  that  groundwater  is  recirculated 
between  injection  and  extraction  wells;  however,  with  the  semi-passive  approach,  groundwater  is 
recirculated  for  an  “active  phase”  of  a  limited  duration  (e.g.,  several  days  to  several  weeks)  to 
distribute  the  electron  donor,  and  then  the  recirculation  system  is  shut  off  for  a  “passive  phase” 
of  longer  duration  (e.g.,  several  months). 

Groundwater  extracted  from  one  or  several  well,  is  amended  with  electron  donor  and  injected 
into  other  wells  along  the  line  of  the  biobarrier.  Some  of  the  injected  water  flows  back  to  the 
extraction  well  or  wells  and  some  water  moves  out  in  other  directions.  The  ambient  flow  of 
groundwater  from  upgradient  of  the  biobarrier  is  collected  in  the  extraction  well  and  some  of  the 
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flow  is  diverted  around  the  ends  of  the  biobarrier.  The  recirculation  of  groundwater  is  conducted 
on  a  continuous  basis. 

The  electron  donor  used  for  the  active  approach  must  be  sufficiently  mobile  to  travel  some 
distance  between  the  injection  and  extraction  wells,  in  order  to  achieve  the  desired  electron 
donor  coverage.  Soluble  electron  donors  such  as  sodium  lactate,  citric  acid,  or  ethanol  have  been 
used  in  field  applications,  and  it  may  be  possible  to  use  mobile  forms  of  emulsified  vegetable  oil, 
methyl  esters  and  other  slower  release  fonns  of  electron  donor  as  well. 


2.2  Technology  Development 

This  section  discusses  the  development  of  technologies  for  biodegradation  of  perchlorate  and 
chlorinated  ethenes  such  as  TCE. 


2.2.1  Biodegradation  of  Perchlorate 

Laboratory  research  in  the  past  has  shown  that  perchlorate  biodegradation  results  from 
microbially-mediated  redox  reactions,  whereby  perchlorate  serves  as  an  electron  acceptor,  and  is 
reduced  via  chlorate  to  chlorite.  Chlorite  then  undergoes  a  biologically-mediated  dismutation 
reaction,  releasing  chloride  and  oxygen  and  carbon  dioxide  (CO2)  (Figure  2-1).  A  variety  of 
electron  donors  have  been  used  to  stimulate  perchlorate  reduction  using  pure  or  mixed  microbial 
cultures,  including  alcohols  (e.g.,  ethanol,  methanol),  organic  acids  (e.g.,  acetate,  lactate,  citrate, 
oleate),  edible  oils  (e.g.,  canola  oil)  and  some  sugar  mixtures  (e.g.,  corn  syrup).  A  variety  of 
microorganisms  have  been  identified  as  possessing  the  ability  to  reduce  perchlorate  (Coates  et 
ah,  1999),  including  various  Dechlorosoma,  Dechloromonas,  Rhodocyclus,  Azospirillum,  and 
Ferribacterium  species,  and  perchlorate-degrading  bacteria  have  generally  been  shown  to  be 
ubiquitous  in  subsurface  environments. 

In  1999,  three  research  groups,  including  Geosyntec,  Envirogen  and  the  Southern  Illinois 
University  (SIU;  Dr.  John  Coates)  were  awarded  research  grants  under  the  U.S.  DOD  Strategic 
Environmental  Research  &  Development  Program  (SERDP)  to  evaluate  the  ubiquity  of 
perchlorate-degrading  bacteria  in  differing  geographical,  geological  and  geochemical 
environments,  and  to  assess  the  widespread  applicability  of  in  situ  bioremediation  as  a 
remediation  technology  for  perchlorate-impacted  DOD  sites.  Through  this  research,  laboratory 
microcosm  studies  were  conducted  for  more  than  12  independent  DOD  and  defense  contractor 
test  sites  around  the  nation.  Perchlorate  biodegradation  was  observed  at  essentially  all  test  sites 
(pH  adjustment  was  required  for  some  test  sites),  indicating  that  the  distribution  of  perchlorate¬ 
biodegrading  bacteria  in  subsurface  environments  is  widespread.  Perchlorate  biodegradation 
was  stimulated  over  site-specific  perchlorate  concentrations  ranging  from  250  pg/L  to  in  excess 
of  660,000  pg/L.  Biodegradation  typically  reduced  perchlorate  concentrations  below  the  PQL  of 
4  pg/L,  making  in  situ  bioremediation  an  appropriate  technology  for  site  remediation.  The  key 
to  successfully  implementing  in  situ  bioremediation  of  perchlorate  appears  to  be  the  addition  of 
appropriate  carbon  substrates  in  adequate  quantities  to  reduce  competing  electron  acceptors 
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present  in  the  groundwater  (e.g.,  oxygen  and  nitrate),  and  to  promote  the  perchlorate  reduction 
reaction. 

While  data  from  bench-scale  and  small  field  tests  provide  evidence  that  in  situ  bioremediation 
has  the  potential  to  be  a  cost-effective  remediation  alternative  for  perchlorate-impacted  sites, 
little  had  been  done  to  critically  evaluate  in  situ  bioremediation  design  configurations  that  can  be 
widely  applied  to  perchlorate  sites.  Experience  indicates  that  the  greatest  factor  determining 
success  of  in  situ  bioremediation  for  perchlorate  plumes  is  effective  electron  donor  delivery. 
Perchlorate  plumes  at  many  DOD  sites  are  very  wide  and  deep,  prohibiting  standard 
bioremediation  approaches  (e.g.,  injection  or  emplacement  of  electron  donors  using  direct  push 
[e.g.,  geoprobe]  methodologies).  Therefore,  new  electron  donor  delivery  strategies  need  to  be 
developed  for  these  types  of  sites. 

As  indicated  earlier,  laboratory  research  programs  conducted  under  the  SERDP  have 
conclusively  shown  that  perchlorate -reducing  bacteria  are  ubiquitous,  and  that  electron  donor 
addition  can  effectively  promote  perchlorate  degradation  from  a  wide  range  of  starting 
concentrations  under  varying  geochemical  conditions.  Further  to  these  laboratory  studies, 
Geosyntec  has  successfully  demonstrated  in  situ  bioremediation  of  perchlorate  in  several  small- 
scale  field  demonstrations  at  sites  in  California  and  Nevada.  In  one  demonstration  (SERDP  CU- 
1164),  Geosyntec  demonstrated  perchlorate  biodegradation  in  a  deep  aquifer  (100  feet  below 
ground  surface)  at  the  Aerojet  Superfund  site  in  California  (Cox  et  ah,  2001).  Perchlorate 
concentrations  in  the  groundwater  declined  from  8,000  pg/L  to  less  than  the  PQL  of  4  pg/L 
within  35  feet  of  the  electron  donor  delivery  well.  More  recently,  Geosyntec  has  successfully 
demonstrated  in  situ  bioremediation  of  perchlorate  at  a  second  field  demonstration  site,  reducing 
perchlorate  concentrations  from  220  pg/L  to  <4  pg/L  in  water  being  recharged  to  a  drinking 
water  aquifer  (at  100  to  150  gallons  per  minute  {gpm})  from  an  existing  ex  situ  treatment 
system.  In  both  studies,  ethanol  and  acetate  were  shown  to  be  effective  electron  donors. 

2.2.2  Biodegradation  of  TCE 

Laboratory  and  field  demonstrations  have  shown  that  naturally-occurring  microorganisms  in 
subsurface  environments  (e.g.,  groundwater)  can  degrade  chlorinated  volatile  organic 
compounds  (VOCs)  such  as  tetrachloroethene  (PCE)  and  TCE  to  non-chlorinated, 
environmentally-acceptable  end  products  such  as  ethene,  CCE,  water  and  chloride  (Major  et  ah, 
2002).  While  these  biodegradation  reactions  can  occur  under  a  wide  range  of  environmental 
conditions,  the  dominant  TCE  biodegradation  mechanism  in  groundwater  environments  is 
reductive  dechlorination,  which  involves  the  sequential  replacement  of  chlorine  atoms  on  the 
alkene  molecule  with  hydrogen  atoms.  Under  reducing  conditions,  TCE  serves  as  an  electron 
acceptor  and  is  dechlorinated  via  cis-l,2-dichloroethene  (cis-l,2-DCE)  and  vinyl  chloride  (VC) 
to  ethene.  Hydrogen,  typically  produced  during  the  bacterial  metabolism  of  simple  organic 
carbon  compounds  such  as  alcohols,  organic  acids,  sugars  or  edible  oils,  serves  as  the  electron 
donor  in  the  dechlorination  reactions.  Figure  2-2  shows  the  common  biodegradation  pathways 
for  TCE. 
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Specific  dehalorespiring  bacteria  called  Dehalococcoides  ( Dhc )  are  now  known  to  mediate  the 
complete  dechlorination  of  PCE  and  TCE  to  ethene  (Maymo-Gatell  et  ah,  1997).  While  sulfate- 
reducing  and  methanogenic  bacteria  appear  to  possess  the  ability  to  mediate  the  initial  steps  of 
dechlorination  of  PCE  and  TCE  to  cis-l,2-DCE,  specific  dehalorespiring  microorganisms  appear 
to  be  required  to  mediate  further  and  complete  dechlorination  of  cis-l,2-DCE  via  VC  to  ethene. 
Unfortunately,  these  dehalorespiring  microorganisms  do  not  appear  to  be  ubiquitous.  As  a  result, 
dechlorination  of  PCE  and  TCE  stalls  at  cis-l,2-DCE  at  many  sites,  resulting  in  the  accumulation 
of  cis-l,2-DCE. 

Research  in  the  last  few  years  has  resulted  in  the  isolation  of  several  natural,  non-pathogenic 
microbial  consortia  that  are  capable  of  mediating  complete  dechlorination  of  TCE  to  ethene.  For 
example,  the  General  Electric  Company  and  Remediation  Technologies  Development  Forum 
(RTDF;  a  collaboration  between  industry  and  government)  isolated  the  Pinellas  culture,  while 
Geosyntec  and  the  University  of  Toronto  isolated  a  dehalorespiring  culture  referred  to  as  KB-1™ 
(KB-1).  These  cultures  have  not  been  genetically  modified  in  any  manner;  but  are  simply 
enrichments  derived  from  naturally-occurring  bacteria  in  soil  and  groundwater  where  TCE 
degradation  occurs.  Microbial  testing  has  consistently  found  these  microbial  cultures  to  be  free 
of  pathogens.  Field  demonstrations  at  sites  across  the  United  States  have  shown  that  these 
microorganisms  can  be  added  to  aquifers  (a  process  termed  bioaugmentation)  to  promote  PCE 
and  TCE  dechlorination  to  ethene  at  sites  where  this  activity  otherwise  does  not  occur,  or  does 
not  occur  at  sufficient  rates  to  meet  remedial  objectives.  To  date,  KB-1  has  been  used  to 
improve  bioremediation  at  more  than  300  sites  in  36  US  States,  Canada,  five  European  countries 
and  in  Malaysia. 


2.3  Advantages  and  L  imitations  of  theT echnology 

The  active  EISB  technology  or  approach  which  is  the  subject  of  this  demonstration  can  be  used 
as  an  alternative  to  groundwater  extraction  and  above  ground  treatment  (pump  and  treat)  or  as  an 
alternative  to  other  EISB  approaches  (i.e.,  semi-passive  or  passive).  Advantages  and  limitations 
of  the  active  EISB  approach  relative  to  each  of  these  alternatives  are  discussed  below. 

The  active  EISB  technology  has  the  following  advantages  over  pump  and  treat  technologies 
which  involve  long-tenn  groundwater  extraction  and  ex  situ  treatment  typically  using  bioreactors 
(fluidized-bed  or  fixed-film)  or  ion  exchange: 

•  Active  EISB  will  destroy  perchlorate  rather  than  simply  transferring  it  to  another  medium 
such  is  accomplished  with  above  ground  treatment  using  ion  exchange. 

•  Active  EISB  can  directly  treat  perchlorate  in  source  areas,  as  well  as  perchlorate- 
impacted  groundwater  as  it  pass  through  a  linear  biobarrier  system. 

•  Active  EISB  has  the  ability  to  treat  co-contaminants  such  as  TCE  as  part  of  a  single 
treatment  strategy,  which  is  not  possible  with  ex  situ  ion  exchange  or  bioreactor 
technology. 
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The  active  EISB  technology  has  the  following  limitations  over  pump  and  treat  technologies: 

•  The  effectiveness  of  active  EISB  may  be  limited  by  the  occurrence  of  specific 
geochemical  conditions  (e.g.,  high  sulfate)  that  may  require  larger  quantities  of  electron 
donor  and  sulfide  production. 

•  Active  EISB  has  the  potential  to  adversely  impact  secondary  groundwater  quality  through 
mobilization  of  metals  and  production  of  sulfides  or  methane  if  excess  amounts  of 
electron  donor  are  added. 

•  The  effectiveness  of  active  EISB  may  be  limited  by  the  presence  of  co-contaminants  that 
may  be  inhibitory  to  biodegradation  (e.g.,  chloroform,  hydrogen  sulfide). 

The  active  EISB  approach,  with  ongoing  operation  of  a  groundwater  recirculation  system,  has 

the  following  advantages  over  passive  EISB  approaches: 

•  Active  systems  require  fewer  wells  or  injection  points  because  the  groundwater 
recirculation  provides  an  induced  flow  to  distribute  electron  donor  across  the  natural  flow 
of  groundwater  across  greater  distances.  This  factor  is  particularly  relevant  when  the 
target  treatment  zone  is  deep  and  the  costs  to  install  wells  or  injection  points  are  high. 

•  Active  systems  do  not  inject  unduly  high  concentrations  of  electron  donor  at  one  time  as 
is  typical  with  passive  systems.  The  more  moderate  concentration  of  electron  donor 
added  to  active  systems  reduces  the  potential  for  impacts  to  secondary  water  quality 
characteristics  (such  as  increasing  the  concentrations  of  iron  and  manganese,  sulfide  and 
methane)  and  reduces  the  tendency  for  electron  donor  to  be  consumed  in  biological 
pathways  that  will  not  contribute  to  perchlorate  reduction  (i.e.,  methane  generation). 

•  Active  systems  do  not  inject  large  volumes  of  oil  emulsion  that  can  reduce  the  hydraulic 
conductivity  of  the  treatment  zone  and  cause  diversion  of  groundwater  around  the 
treatment  zone. 

The  active  approach  has  the  following  limitations  relative  to  passive  approaches: 

•  Active  systems  require  the  installation  of  pennanent  injection  wells  to  allow  for 
groundwater  recirculation  and  amendment  of  electron  donor.  Passive  systems  can  use 
direct  push  injection  points  rather  than  pennanent  wells. 

•  Active  systems  require  ongoing  groundwater  recirculation  and  amendment  with  electron 
donor. 

The  active  approach  has  the  following  advantage  relative  to  semi-passive  approaches: 

•  The  active  approach  results  in  less  variation  in  the  concentration  of  electron  donor  than 
semi-passive  systems  but  both  active  and  semi-passive  have  less  variations  than  with  the 
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passive  approach.  As  discussed  earlier,  variations  in  the  concentration  of  electron  donor 
can  negatively  impact  secondary  water  quality  characteristics. 

The  active  approach,  with  continuous  operation  rather  than  periodic  operation  of  a  groundwater 
recirculation  system,  has  the  following  disadvantages  over  semi-passive  approaches: 

•  The  groundwater  recirculation  equipment  of  an  active  system  needs  to  be  dedicated  to  a 
specific  set  of  injection  and  extraction  wells  and  cannot  be  moved  from  one  area  to 
another  in  sequence,  thus  avoiding  significant  capital  costs. 

•  The  operating  costs  for  active  systems  can  be  greater  than  for  semi-passive  systems 
because:  1)  the  active  system  is  operated  continuously;  and  2)  the  injection  wells  can  be 
more  susceptible  to  biofouling  because  the  injection  of  electron  donor  is  done  on  a 
continuous  rather  than  periodic  basis. 

•  The  equipment  required  for  active  operation  can  be  more  complex  and  is  more  likely  to 
require  complex  controls  and  permitting  because  of  the  continuous  nature  of  the 
operation. 
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The  performance  objectives  for  this  Demonstration  are  shown  in  Table  3-1  and  are  discussed  in 
more  detail  below. 


3.1  Ease  of  Installation 

The  ease  of  installation  of  electron  donor  injection  components  is  an  important  factor  in 
maintaining  low  installation  costs  for  the  EISB  technology.  Ideally,  the  installation  can  be 
accomplished  using  standard,  readily  available  materials  and  components  by  contractors  without 
special  training  or  knowledge. 

This  criterion  can  be  evaluated  based  on  the  experience  of  demonstration  operators  and  the  actual 
availability  and  costs  of  installed  equipment. 

This  objective  was  achieved  during  the  demonstration  based  on  experience  with  the  actual 
installation  of  the  electron  donor  delivery  system  at  the  IRCTS.  The  equipment  required  for  the 
active  recirculation  and  injection  of  electron  donor  were  all  readily  available  through  local 
drillers  and  plumbing  suppliers.  The  CIO 2  biofouling  control  system  was  also  available  and 
straightforward  to  install.  The  procedures  used  to  install  the  equipment  were  standard  and  well 
established  procedures  for  local  drillers  and  the  procedures  were  simple  enough  to  be  conducted 
by  field  technicians  with  training  in  basic  plumbing  techniques. 


3.2  E ase of  E lectron  Donor  Delivery  Events 

The  ease  of  electron  donor  delivery  is  an  important  factor  in  maintaining  low  O&M  costs. 
Ideally,  the  electron  donor  delivery  can  be  conducted  with  minimal  special  training  for  operators 
conducting  the  events,  with  minimal  special  equipment  and  in  a  short  period  of  time. 

This  criterion  can  be  evaluated  based  on  the  experience  of  operators  and  the  costs  of  operating 
the  system. 

This  objective  was  achieved  during  the  demonstration  based  on  experience  of  field  staff  with  the 
actual  operation  of  the  system.  The  activities  and  procedures  required  for  the  recirculation  of 
groundwater  and  addition  of  electron  donor  delivery  were  simple  enough  to  be  conducted  by 
field  staff  with  minimal  specialized  training  and  effort.  It  is  believed  that  the  pulsed  injection  of 
electron  donor  over  one  hour  each  day  followed  by  an  injection  of  CIO2  was  an  effective 
operating  strategy  for  controlling  biofouling  of  the  injection  well. 


3.3  E  nhancement  of  M  icrobiological  Activity 

The  enhancement  of  microbiological  activity  is  a  critical  factor  to  the  success  of  the  EISB 
technology  because  it  is  this  activity  that  degrades  the  perchlorate  in  the  subsurface. 
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TABLE  3-1:  PERFORMANCE  OBJECTIVES 

Active  Perchlorate  Bioremediation  Demonstration 


Performance  Objective 

Data  Requirement 

Success  Criteria 

Qualitative  Performance  Objectives 

1)  Ease  of  Installation  of  Electron 
Donor  Delivery  Components 

Experience  of  demonstration  operators; 
actual  availability  and  costs  of  installed 
equipment 

Electron  donor  delivery  system  can  be  readily 
installed  by  standard  industry 
procedures/contractors 

2)  Ease  of  Electron  Donor 

Delivery  Events 

Experience  of  demonstration  operators; 
and  costs  of  events 

Electron  donor  delivery  events  can  be  conducted 
with  minimal  training  and  effort 

3)  Enhancement  of 

Microbiological  Activity 

Groundwater  and  soil  analyses  for 
geochemical  characterization 

Electron  donor  addition  enhances  microbiological 
activity  in  the  treatment  zone 

4)  Ease  of  Performance 

Monitoring  and  Validation 

Quality  of  data  and  ability  to  interpret  and 
quantify  biodegradation  with  confidence 

Performance  monitoring  network  allows 
straightforward  data  collection,  interpretation  and 
validation 

Quantitative  Performance  Objectives 

5)  Reduction  in  Perchlorate 
Concentration 

Groundwater  sampling  of  performance 
monitoring  wells 

Perchlorate  concentrations  reduced  to  practical 
quantitation  limit  of  4  pg/L 

6)  Radius  of  Influence  and 

Distance  for  Degradation 

Groundwater  sampling  of  performance 
monitoring  wells 

Radius  of  influence  for  electron  donor  addition 
will  extend  to  target  treatment  area  and  perchlorate 
will  be  degraded  before  groundwater  reaches  the 
furthest  downgradient  performance  monitoring 
wells. 

Notes: 

|jg/L  -  micrograms  per  Liter 
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This  criterion  can  be  evaluated  based  on  the  results  of  groundwater  and  soil  analyses  for 
geochemical  parameters. 

This  objective  was  achieved  based  on  the  results  of  chemical  and  geochemical  characterization. 
Groundwater  monitoring  data  for  chemical  and  geochemical  parameters  demonstrated  that 
electron  donor  addition  enhanced  microbiological  activity  in  the  treatment  zone.  Significant  and 
sustained  reductions  in  ORP  were  observed  following  addition  of  electron  donor  and  provide  the 
first  indication  that  biological  activity  was  enhanced  by  the  addition  of  electron  donor. 
Additional  evidence  of  enhanced  microbial  activity  was  demonstrated  by  the  reductions  in 
perchlorate  concentrations.  Groundwater  sampling  of  performance  monitoring  wells 
demonstrated  that  the  average  perchlorate  concentrations  were  reduced  to  below  the  PQL  of  4.0 
pg/L  during  the  operating  period.  The  average  perchlorate  concentrations  measured  in:  (1)  MW- 
1  from  Day  29  to  the  end  of  amendment  injection  period  (2.6  pg/L);  and  (2)  STSW-138A  from 
Day  85  to  the  end  of  amendment  injection  period  (2.9  pg/L)  were  all  less  than  4.0  pg/L. 


3.4  Ease  of  Performance  M onitoring  and  Validation 

The  ease  of  performance  monitoring  and  validation  is  an  important  factor  to  demonstrate  that  the 
objective  of  perchlorate  reduction  has  been  accomplished. 

This  criterion  can  be  evaluated  by  assessing  the  quality  of  data  and  ability  to  interpret  and 
quantify  biodegradation  with  confidence. 

This  objective  was  achieved  during  the  demonstration  based  on  the  data  obtained  during  the 
demonstration.  The  quality  of  the  data  obtained  and  the  ability  to  interpret  this  data  and  quantify 
biodegradation  with  confidence  demonstrated  that  the  performance  monitoring  network  allowed 
for  straightforward  data  collection,  interpretation  and  validation. 


3.5  Reduction  in  Perchlorate  Concentration 

The  reduction  of  perchlorate  concentrations  in  groundwater  is  the  most  critical  objective  of 
demonstration.  This  is  a  quantitative  objective  of  achieving  an  average  concentration  of 
perchlorate  to  the  practical  quantitation  limit  (PQL)  of  4  pg/L. 

This  criterion  can  be  assessed  based  on  the  results  of  chemical  analysis  of  groundwater  samples 
collected  from  performance  monitoring  wells. 

This  objective  was  achieved  based  on  groundwater  sampling  of  performance  monitoring  wells 
which  demonstrated  that  the  average  perchlorate  concentrations  were  reduced  to  below  the  PQL 
of  4  pg/L  during  the  operating  period. 
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3.6  R  adius  of  I  nfluence  and  Distance  for  Degradation 

The  radius  of  influence  and  distance  for  degradation  of  perchlorate  is  an  important  factor  in 
detennining  the  effectiveness  of  the  electron  donor  distribution  system. 

This  criterion  can  be  assessed  based  on  groundwater  sampling  of  perfonnance  monitoring  wells 
during  the  tracer  test  and  following  electron  donor  addition  to  demonstrate  that  the  radius  of 
influence  for  electron  donor  addition  extends  between  injection  and  extraction  wells  and 
perchlorate  is  degraded  before  groundwater  reaches  downgradient  performance  monitoring 
wells. 

This  objective  was  achieved  during  the  demonstration  based  on  groundwater  sample  results  from 
perfonnance  monitoring  wells  following  system  operation  which  demonstrated  that  the  radius  of 
influence  for  electron  donor  extends  to  the  perfonnance  monitoring  wells  and  that  perchlorate 
was  degraded  before  groundwater  reached  downgradient  performance  monitoring  wells. 
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This  Section  presents  infonnation  on  the  IRCTS  where  the  demonstration  was  conducted. 
Section  4.1  describes  the  site  location  and  history;  Section  4.2  describes  the  site 
geology/hydrogeology;  and  Section  4.3  describes  the  contaminant  distribution. 


4.1  Site  Location  and  History 

Figure  4-1  provides  a  site  location  map  showing  the  boundaries  of  the  IRCTS  and  the  WNN 
Easement.  The  demonstration  test  area  is  located  within  Aerojet’s  60-foot  WNN  Easement  on 
the  western  boundary  of  the  original  IRCTS  configuration.  Figure  4-2  shows  the  location  of  the 
extraction,  recharge  and  monitoring  wells  used  as  part  of  the  demonstration  test. 

The  IRCTS  was  used  between  1956  and  1969  for  a  variety  of  aerospace  related  activities 
including  testing  of  solid-rocket  motors  and  liquid  rocket  engines. 

4.2  Site  Geology  /Hydrogeology 

The  Site  is  situated  on  a  dissected  alluvial  plain  in  the  southeastern  margin  of  the  Sacramento 
Valley.  The  area  is  underlain  by  over  1,000  feet  of  sediments  that  include,  from  youngest  to 
oldest:  the  Quaternary  South  Fork  Gravels,  the  Quaternary-Tertiary  Laguna  Formation,  the 
Tertiary  Mehrten,  Valley  Springs,  and  lone  Formations,  and  the  Cretaceous  Chico  Fonnation 
(CDWR,  1964,  1974). 

Groundwater  at  the  site  occurs  in  various  hydrostratigraphic  units  within  the  Laguna  and 
Mehrten  Fonnations  .  The  Laguna  Fonnation  is  described  as  a  predominately  fine-grained,  non- 
volcanic  fluvial  deposit.  Contact  with  the  underlying  Mehrten  Fonnation  is  gradual,  and  a  60-  to 
100-foot  transition  zone  has  been  defined  in  the  general  area  of  the  IRCTS  and  areas  to  the  west 
(ENSR,  2001).  The  transition  zone  has  been  identified  by  the  presence  of  intercalated  brown  and 
black  sands  of  volcanic  origin  and  lower  natural  gamma  response  (ENSR,  2001).  Underlying  the 
transition  zone,  the  Mehrten  Fonnation  consists  of  interbedded  black  sands  and  gravels  with 
occasional  thin  silts  and  clays.  A  blue  clay  is  present  under  these  sands  and  gravels,  which 
represents  the  top  of  the  underlying  Valley  Springs  Formation.  In  the  vicinity  of  the 
demonstration  test  area,  the  top  of  the  Mehrten  Fonnation  is  shown  to  be  at  an  elevation  of 
approximately  -100  feet  below  sea  level  or  a  depth  of  about  250  feet  below  ground  surface  (bgs) 
(CDWR,  1964). 

Groundwater  flow  in  the  region  is  primarily  to  the  west-southwest  under  horizontal  gradients 
between  0.0027  and  0.0032  foot  per  foot  (ft/ft)  (ENSR,  2001).  Vertical  gradients  across  the  Site 
range  from  no  gradient  to  downward  gradients  of  up  to  0.12  ft/ft.  Pumping  tests  (step-drawdown 
and  constant-rate)  were  performed  at  RW-1  during  January  2003  by  GeoTrans,  Inc.  (GeoTrans). 
Results  of  the  pumping  tests  indicated  that  the  hydraulic  conductivity  of  the  shallow  aquifer 
ranges  from  65  to  100  ft/day  (see  Section  5.2.1  for  more  details  on  these  tests). 
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Figure  4-3  shows  a  generalized  hydrostratigraphic  cross-section  in  the  vicinity  of  the  test  site.  In 
this  area,  undifferentiated  quaternary  deposits  are  present  from  ground  surface  to  approximately 
100  ft  bgs,  which  is  underlain  by  a  low  permeability  layer  of  silty  clay  (10  to  75  ft),  prior  to 
encountering  the  Laguna  formation.  The  demonstration  test  was  conducted  in  the  shallowest 
aquifer  of  the  local  Laguna  Formation,  which  extends  from  120  to  182  feet  bgs  (thickness  of  62 
feet).  In  the  demonstration  test  area  the  Laguna  formation  consists  of  gravel  and  silty  and  clayey 
sands.  Another  low  permeability  silty  clay  layer  is  present  below  the  Laguna  formation, 
followed  by  the  Laguna-Mehren  transition  zone  to  a  depth  of  approximately  250  ft  bgs.  Depth  to 
groundwater  was  approximately  122  feet  bgs  prior  to  the  initiation  of  the  pilot  test,  which 
suggests  that  aquifer  is  unconfined  or  partially  confined  because  the  water  level  is  near  the  top  of 
the  aquifer. 


4.3  G  roundwater  C  hemistry 

The  wells  in  the  vicinity  of  the  test  area  produce  a  calcium-magnesium  bicarbonate  groundwater 
with  a  total  dissolved  solids  (TDS)  concentration  of  approximately  160  mg/L.  Prior  to  the 
initiation  of  the  test,  the  water  contained  perchlorate  and  TCE  at  concentrations  of  up  to  4,600 
pg/L  and  17  pg/L  respectively.  The  concentrations  of  cis-l,2-DCE  and  VC  were  below  their 
Practical  Quantitation  Limits  (PQLs),  indicating  intrinsic  TCE  biodegradation  was  negligible. 
Nitrate  and  sulfate  concentrations  were  low  (maximums  of  2.1  and  11  mg/L,  respectively). 
Dissolved  oxygen  (DO)  concentrations  in  the  various  wells  ranged  from  0.86  to  4.55  mg/L, 
suggesting  aerobic  conditions,  however  oxidation-reduction  potentials  (ORP)  ranged  from  -128 
to  188  mV,  suggesting  some  variability  in  baseline  redox  conditions  in  the  demonstration  test 
area.  Measurements  of  general  indicators  of  biological  activity,  including  volatile  fatty  acid 
(VFA)  and  dissolved  hydrocarbon  gas  (DHG)  testing,  biochemical  and  chemical  oxygen  demand 
(BOD  and  COD),  and  testing  for  general  bacterial  DNA  as  well  as  Dehaloccoides  ethenogenes 
( Dhc ),  indicated  limited  biological  activity  in  the  groundwater. 
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This  section  describes  the  design  and  the  results  of  the  demonstration  test.  Section  5.1  presents  a 
conceptual  experimental  design;  Section  5.2  describes  the  baseline  characterization  that  was 
conducted;  Section  5.3  describes  the  design  and  layout  of  the  technology  components  for  the 
demonstration;  Section  5.4  describes  the  field  testing  that  was  conducted;  Section  5.5  describes 
the  sampling  methods;  and  Section  5.6  presents  the  results  of  the  sampling  conducted  to  monitor 
the  field  demonstration. 


5.1  Conceptual  Experimental  Design 

The  goal  of  this  demonstration  test  was  to  demonstrate  an  active  in  situ  bioremediation  approach 
that  involved  continuous  recirculation  of  groundwater  and  delivery  of  electron  donor  to  create  a 
biologically  active  zone  or  biobarrier  across  a  perchlorate  plume,  for  the  purposes  of  promoting 
perchlorate  biodegradation  and  controlling  plume  migration. 

In  concept,  the  active  biobarrier  approach  involved  the  use  of  alternating  extraction  and  injection 
(recirculation)  wells  installed  across  a  perchlorate  plume.  To  add  and  mix  the  electron  donor 
across  the  plume,  groundwater  was  extracted,  amended  with  electron  donor,  and  recharged  to  the 
aquifer  to  promote  in  situ  biodegradation  of  perchlorate  and  prevent  migration  of  perchlorate 
beyond  the  biobarrier. 

The  active  biobarrier  consisted  of  two  groundwater  extraction  wells  (EW-1  and  EW-2)  and  a 
single  central  electron  donor  delivery  /  recharge  well  (RW-1).  These  wells  were  oriented  along  a 
line  approximately  perpendicular  to  the  prevailing  direction  of  groundwater  flow  and  were 
located  within  the  WNN  Easement.  The  extraction  and  recharge  wells  are  all  screened  within  the 
shallow  aquifer:  EW-1  is  screened  from  146  to  176  feet  below  ground  surface  (ft  bgs);  EW-2  is 
screened  from  147  to  187  ft  bgs;  and  RW-1  is  screened  from  140  to  180  ft  bgs.  During 
demonstration  test  operation,  groundwater  was  extracted  from  EW-1  and  EW-2,  combined, 
amended  with  electron  donor  (ethanol),  and  recharged  via  RW-1.  Demonstration  test 
performance  (hydraulic  and  biodegradation)  was  monitored  using  three  performance  monitoring 
wells  in  the  test  area  (MW-1,  STSW-138A  and  STSW-166).  MW-1  was  installed  in  April  2003, 
is  located  approximately  50  feet  downgradient  from  RW-1,  and  is  screened  from  145  to  185  ft 
bgs.  STSW-138A  is  located  approximately  85  feet  transgradient  from  RW-1,  and  is  screened 
from  160  to  180  ft  bgs.  STSW-166  was  installed  in  January  2004,  is  located  approximately  350 
feet  downgradient  from  RW-1,  and  is  screened  from  120  to  180  ft  bgs.  Figure  4-2  presents  the 
site  layout  and  the  locations  of  these  well. 


5.2  Baseline  Hydraulic  and  Chemical  Characterization 

Hydraulic  characterization  within  the  vicinity  of  the  demonstration  test  was  perfonned  through 
pump  testing  and  tracer  testing.  These  activities  are  described  below. 
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Hydraulic  testing  was  conducted  at  recharge  well  RW-1,  prior  to  the  installation  of  the  extraction 
wells  to  characterize  the  hydraulic  properties  of  the  shallow  aquifer  in  the  vicinity  of  the 
demonstration  test.  Two  pumping  tests  were  conducted  by  GeoTrans:  (1)  a  step-drawdown  test 
to  evaluate  the  specific  capacity  of  each  well;  and  (2)  a  constant-rate  test  to  detennine  the 
transmissivity  and  storage  coefficient  of  the  shallow  zone  of  the  aquifer. 

The  step-drawdown  test  consisted  of  five  sequential  2-hour  periods  of  constant-rate  pumping  at 
increasingly  higher  pumping  rates.  The  five  flow  rates  ranging  from  30  gallons  per  minute 
(gpm)  to  200  gpm.  Drawdown  was  measured  at  RW-1  and  used  to  determine  the  specific 
capacity  of  the  well.  Based  on  these  data,  the  recharge  capacity  of  RW-1  was  then  detennined 
using  the  method  of  Driscoll  (1986). 

The  constant-rate  test  was  conducted  at  a  pumping  rate  of  15 1  gpm  for  25.5  hours.  This  rate  was 
near  the  sustainable  well  yield  for  RW-1.  Drawdown  was  measured  in  MW-1  and  STSW-138A. 
The  data  were  analyzed  using  the  Cooper-Jacob  straight  line  method,  and  the  Hantush  method 
for  leaky  aquifers,  to  determine  the  transmissivity,  hydraulic  conductivity  and  storativity  of  the 
aquifer.  (Appendix  B) 

A  numerical  groundwater  flow  model  was  previously  created  with  Visual  MODFLOW™  to 
simulate  the  flow  conditions  in  the  vicinity  of  the  biobarrier.  After  the  pumping  test  results  were 
analyzed,  the  data  were  used  in  combination  with  lithological  data  from  the  wells  to  refine  the 
groundwater  model.  The  refined  model  was  then  used  to  predict  the  capture  zones  and  to 
optimize  spacing  and  pumping  rates  for  the  extraction  wells. 

A  conservative  tracer  test  was  conducted  in  August  2003  to:  (1)  evaluate  groundwater  flow 
patterns  in  the  test  area;  and  (2)  confirm  groundwater  flow  velocities  and  system  residence  times. 
Sodium  bromide,  prepared  as  a  0.35  kg/L  stock  solution  in  de-ionized  water,  was  added 
continuously  at  a  rate  of  10.3  mL/min  over  a  14-day  period  to  groundwater  recharge  at  RW-1. 
This  yielded  a  time  weighted  average  (TWA)  concentration  of  approximately  25  mg/L  bromide. 
Breakthrough  of  the  conservative  tracer  at  the  monitoring  and  extraction  wells  was  monitored  via 
collection  and  analysis  of  samples  from  test  area  wells  on  a  semi-weekly  to  weekly  basis. 
Samples  were  analyzed  by  ion  chromatography  (IC)  by  Aerojet’s  Environmental  Laboratory 
(AEL). 

Baseline  groundwater  conditions  were  detennined  from  sampling  activities  conducted  in  the 
spring  and  summer  months  preceding  implementation  of  demonstration  test  activities.  Samples 
were  analyzed  for: 

•  Field  parameters  (specific  conductivity,  DO,  ORP,  pH  and  temperature); 

•  Perchlorate  and  associated  degradation  products  (e.g.,  chlorate  and  chloride); 

•  VOCs; 
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•  Dissolved  hydrocarbon  gases  (DHGs;  methane,  ethane  and  ethene); 

•  Anions  (chloride,  bromide,  nitrate,  nitrite,  phosphate  and  sulfate); 

•  Dissolved  Metals; 

•  Ethanol  and  volatile  fatty  acids  (VFAs;  acetate,  propionate); 

•  General  carbon  indicators  (biological  oxygen  demand  (BOD)  and  chemical  oxygen 
demand  (COD); 

•  Metabolic  products  (e.g.,  sulfide);  and 

•  Microbial  analysis  ( Dhc  presence/absence). 

Samples  were  collected  from  wells  RW-1,  MW-1,  STSW-138A,  STSW-39A/B,  STSW-38A,  and 
STSW-166,  and  were  submitted  to  (depending  on  the  analyte)  either  AEL,  SiREM  Laboratories, 
Calscience  Environmental  Laboratories  and/or  California  Laboratory  Services  for  analysis  by  the 
methods  listed  in  Table  5-1. 


5.3  Design  and  L  ayout  of  T echnology  Components 

This  section  describes  the  design  and  layout  of  the  technology  components.  Section  5.3.1 
describes  the  system  infrastructure;  Section  5.3.2  describes  the  basis  for  electron  donor  addition 
rates;  and  Section  5.3.3  describes  the  bioaugmentation  with  a  microbial  culture  to  enhance 
degradation  of  chlorinated  solvents. 

5.3.1  S  ystern  Infrastructure 

The  demonstration  test  infrastructure  was  installed  and  instrumented  during  the  spring  of  2003, 
and  was  completed  in  August  2003  (with  the  exception  of  monitoring  well  STSW-166,  installed 
in  January  2004).  Well  installations  (RW-1,  EW-1,  EW-2,  MW-1  and  STSW-166)  were 
completed  by  WDC  Exploration  and  Wells  by  GeoTrans  or  Kleinfelder.  Aerojet  utilized  various 
contractors  for  the  installation  of  piping  and  electrical  controls  between  the  wells,  the 
instrumentation  of  the  electron  donor  delivery  and  biofouling  control  systems;  and  the 
construction  of  a  secure  control  facility.  Figure  4-2  presents  the  layout  of  the  groundwater 
extraction,  electron  donor  delivery  and  monitoring  wells  in  the  demonstration  test  area.  Aerojet 
removed  the  above-ground  facilities  after  completion  of  the  test  operations. 

5.3.2  Basis  for  Electron  Donor  Addition  Rates 

Ethanol  was  used  as  the  electron  donor  because  of  its  efficiency  in  promoting  perchlorate 
degradation  and  because  it  does  not  adversely  impact  groundwater  quality  (other  than  a  transient 
redox  and  alkalinity  shift).  Calculations  to  determine  the  electron  donor  demand  for  perchlorate 
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TABLE  5-1:  SUMMARY  OF  LABORATORY  ANALYTICAL  METHODS 
Active  Perchlorate  Bioremediation  Demonstration 


P  aram  eter 

Analytical  Method 

Method 

Field  Parameters  (pH,  DO,  ORP, 
temperature) 

Field  Instrumentation 

Field 

Perchlorate,  chlorate 

Ion  Chromatography 

EPA  314,  300 

Volatile  Organic  Compounds 

Gas  Chromatography 
/Mass  Spectrometiy 

EPA  601,  602 

Metals  (dissolved) 

Ion  Chromatography 
(field  filtered) 

SW-846,  6010 

Anions  (bromide,  chloride,  nitrate, 
nitrite,  sulfate,  phosphate) 

Ion  Chromatography 

EPA  300 

Ethanol 

Gas  Chromatography 
/Mass  Spectrometiy 

SW-846,  8260M 

Volatile  Fatty  Acids  (butyric, 
proprionic,  lactic,  acetic  and  pyruvic 
acids) 

HPLC/UV 

HPLC/UV 

Dissolved  Hydrocarbon  Gases  (ethene, 
ethane,  methane) 

Gas  Chromatography/ 
Flame  Ionizing  Detector 

RSK-175 

Sulfide 

Titrimetry, 

Potentiometry 

NB  3653:139,  EPA 
376.2 

Biochemical  Oxygen  Demand 

Oxygen  Electrode 

EPA  405.1 

Chemical  Oxygen  Demand 

Titrimetry 

EPA  410.4 

Dehalococcoides 

PCR  Assay 

NA 

Notes: 

AAL  -  Aerojet  Analytical  Laboratories,  Rancho  Cordova,  California 
CLS  -  California  Laboratory  Sendees,  Rancho  Cordova,  California 
CEL  -  CalScience  Environmental  Laboratoiy,  Garden  Grove,  California 
SiREM  -  SiREM  Laboratories,  Guelph,  Ontario 
NA  -  Not  Applicable 
DO  -  Dissolved  Oxygen 
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Analytical 

Laboratory 

Quantitation 

Limit 

Sample 

Container 

Preservative 

Holding 

Time 

NA 

Varies 

NA 

NA 

NA 

AAL,  CLS 

4  pg/L,  0.02  pg/L 

120  mL  plastic 

cool  to  4°C 

14  days 

AAL 

0.25  to  20  pg/L 

2  x  40  mL  VOA 

HC1,  cool  to  4°C 

14  days 

AAL 

See  Table  4B 

500  mL  plastic 

cool  to  4°C 

28  days 

AAL 

0.03  to  0.05  mg/L 

120  mL  plastic 

cool  to  4°C 

2  to  28  days 

CEL 

0.5  pg/mL 

2  x  40  mL  VOA 

HC1,  cool  to  4°C 

7  days 

CEL 

0.5  to  1  mg/L 

250  mL  amber 
glass 

phosphoric  acid,  cool  to 
4°C 

14  days 

CEL 

1  mg/L 

250  mL  amber 
glass 

HCL,  cool  to  4°C 

7  days 

CEL 

0.05  mg/L 

250  mL  plastic 

zinc  acetate,  sodium 
hydroxide  to  pH>9, 
cool  to  4°C 

7  days 

CEL 

1.0  mg/L 

1000  mL  pastic 

cool  to  4°C 

2  days 

CEL 

5.0  mg/L 

250  mL  plastic 

sulfuric  acid  to  pH<2, 
cool  to  4°C 

28  days 

SiREM 

NA 

2  x  1L  plastic 

cool  to  4°C 

30  days 
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and  TCE  in  the  groundwater  at  the  demonstration  test  area  are  presented  in  Table  5-2. 
Degradation  of  perchlorate  requires  the  addition  of  sufficient  electron  donor  to  reduce  oxygen 
and  nitrate  prior  to  perchlorate  reduction,  whereas  degradation  of  TCE  requires  the  reduction  of 
oxygen,  nitrate,  perchlorate,  and  sulfate  prior  to  TCE  reduction.  The  24-hour  time-weighted 
average  electron  donor  concentration  was  initially  6  mg/L  from  demonstration  test  initiation 
through  16  March  2004,  and  18  mg/L  for  the  remainder  of  the  pilot  test.  The  initial 
concentration  reflected  the  amount  of  electron  donor  stoichiometrically  required  to  degrade 
perchlorate  and  TCE  without  excess.  Following  16  March  2004,  the  concentration  was  increased 
3 -fold  to  provide  excess  electron  donor  to  enhance  the  rate  and  extent  of  TCE  dechlorination. 
Electron  donor  demand  was  calculated  based  on  baseline  concentrations  of  0.02  mg/L  TCE,  1 1 
mg/L  of  sulfate,  1  mg/L  perchlorate,  1  mg/L  nitrate  and  4  mg/L  DO.  Electron  donor  addition 
was  achieved  through  1-hour  daily  pulse  additions  of  2,580  mL  pure  ethanol  at  43  mL/min  (for 
the  period  of  to  16  March  2004)  and  4,150  mL  pure  ethanol  at  69  mL/min  (for  the  remainder  of 
the  demonstration  test).  The  schedule  of  electron  donor  addition  concentrations  is  presented  in 
Table  5-3. 

Additional  electron  donor  was  added  immediately  prior  to  each  bioaugmentation  event  to 
provide  suitable  conditions  for  introduction  of  the  dehalorespiring  bacteria,  as  described  in 
Section  5.3.3. 

5.3.3  Bioaugmentation 

Two  separate  bioaugmentation  events  were  conducted  to  evaluate  the  potential  to  enhance  TCE 
bioremediation.  The  first  event  (Bioaugmentation  A)  was  conducted  on  10  November  2003 
(Day  63  of  the  demonstration  test);  the  second  event  (Bioaugmentation  B)  was  conducted  on  24 
March  2004  (Day  198).  Both  events  consisted  of  amending  the  shallow  aquifer  with 
approximately  40  liters  (L)  of  KB-1  (provided  by  SiREM  Laboratories),  a  microbial  consortium 
that  contains  the  dehalorespiring  bacteria  Dehalococcoides. 

Bioaugmentation  A  consisted  of  the  injection  of  KB-1  via  recharge  well  RW-1.  The 
bioaugmentation  sequence  can  be  summarized  as  follows: 

i)  Approximately  6,200  gallons  of  groundwater  from  EW-1  and  170  gallons  of 
groundwater  from  MW-1  were  extracted  into  a  surface  holding  tank  for  use  in 
dispersing  KB-1  from  the  recharge  well  following  bioaugmentation.  Ethanol  was 
added  to  the  extracted  water  to  reduce  oxygen  levels  so  as  to  not  adversely  affect 
KB-1  during  the  flushing/dispersion  process.  Despite  best  efforts,  the  DO 
concentration  in  the  tank  water  prior  to  KB-1  injection  remained  above  1  mg/L. 

ii)  The  recirculation  system  was  shut  off  and  approximately  6  L  of  ethanol  was  injected 
into  RW-1  over  a  4  hour  period  to  allow  development  of  suitable  redox  conditions  in 
RW-1  for  KB-1  delivery. 

iii)  Approximately  40  L  of  KB-1  was  injected  into  RW-1  under  nitrogen/argon  blanket 
to  reduce  exposure  of  the  culture  to  oxygen. 
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TABLE  5-2:  ELECTRON  DONOR  DEMAND  CALCULATIONS 

Active  Perchlorate  Bioremediation  Demonstration 


Electron  Acceptor 

Chemical  Formula 

Stoichiometry8 

Ethanol 

Balanced  Redox  Reaction11 

Molar  Ratio' 

Oxygen  (02) 

02 

02  +  4H+  +  4e'  =  2H20 

C2H60  +  302  =  2C02  +  3H20 

1/3 

Nitrate  (N03‘) 

N03- 

2N03'  +  1 2H+  +  1 0e'  =  N2  +  6H20 

5C2H60  +  12N03'  +  12H+  =  6N2  +  10CO2  +  21H20 

5/12 

Sulfate  (S042') 

so4- 

S042'+  10H+  +  8e'=  H2S  +  4H20 

2C2H60  +  3S042"+  6H+=  3H2S  +  4C02  +  6H20 

2/3 

Perchlorate  (C104‘) 

C104‘ 

C104  +  q  —  CIO  +  2O2 

2C2H60  +  3C104‘=  3CT  +  4C02  +  6H20 

2/3 

Trichloroethene  (C2HC13) 

C2HC13 

C2HC13  +  6e~  +  3H+  =  C2H4  +  3C1' 

C2H60  +  2C2HC13  +  3H20  =  20,1^,  +  2C02  +  6H+  +  6CT 

1/2 

Electron  Acceptor 

Molecular  Weight  (g/mol) 

In  Situ  Concentrations'1  (mg/L) 

Molar  Ratio 

Ethanol  Demand 

(mg/L) 

Oxygen  (02) 

32.0 

4.0 

1/3 

1.9 

Nitrate  (N03‘) 

62.0 

1.0 

5/12 

0.3 

Perchlorate  (ClO40 

99.5 

1.0 

2/3 

0.3 

Sulfate  (S042-) 

96.1 

11 

2/3 

3.5 

Trichloroethene  (C2HC13)  (TCE) 

131.4 

0.02 

1/2 

0.004 

Electron  Donor  Demand  to  Reduce  Oxygen,  Nitrate  and  Perchlorate 

Electron  Donor  Demand  to  Reduce  Oxygen,  Nitrate,  Perchlorate,  Sulfate  and  TCE 

Notes: 

“Complete  mineralization  to  the  appropriate  end  products  was  assumed. 

bBalanced  redox  reactions  using  ethanol  were  developed  by  adding  the  appropriate  constituent  half-reactions  with  the  half-reaction  for  ethanol; 

whereby  the  ethanol  (C2H60)  half-reaction  is  given  by:  C2H60  +  3HaO  =  2COz  +  12H++  12e‘  (solutions  are  non-unique) 

“Molar  ratio  is  the  number  of  moles  of  electron  donor  consumed  per  mole  of  constituent. 

^Baseline  perchlorate  and  tnchloroethene  results  from  STSW-39A  measured  from  Nov  '00  to  July  '01 
Oxygen,  Nitrate  and  Sulfate  results  estimated  from  previous  microcosm  studies  for  Alpha  &  Sigma  Complex  and  former  GET  F  Sprayfield 
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TABLE  5-3:  ELECTRON  DONOR  ADDITION  SCHEDULE 

Active  Perchlorate  Bioremediation  Demonstration 


Date  Range 

Start  Day 

End  Day 

24-Hour  Time- 
Weighted  Average 
Electron  Donor 

Concentration 
Added  (mg/L) 

Stoichiometric 

Demand  to  Reduce 
Oxygen,  Nitrate 
and  Perchlorate 
(mg/L) 

Increase  Over 

Stoichiometric 

Demand 

Stoichiometric 

Demand  to  Reduce 
Oxygen,  Nitrate, 
Perchlorate, 
Sulfate  and  TCE 
(mg/L) 

Increase  Over 

Stoichiometric 

Demand 

Flow  from 
EW-1  (gpm) 

Flow  from 
EW-2  (gpm) 

8-Sep-03  to  18-Dec-03 

0 

104 

6 

2.5 

2.4X 

6 

IX 

20 

40 

18-Dec-03  to  3-Jan-04' 

104 

120 

0 

2.5 

OX 

6 

OX 

0 

0 

3-Jan-04  to  16-Mar-04 

120 

193 

6 

2.5 

2.4X 

6 

IX 

20 

40 

16-Mar-04  to  30-Apr-04 

193 

238 

18 

2.5 

7X 

6 

3X 

30 

40 

Notes: 

1.  System  shut-down  for  holidays 
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iv)  After  a  static  period  of  24  hours,  the  water  in  the  holding  tank  was  then  injected  via 
RW-1  at  a  rate  of  60  gptn  to  disperse  KB-1  from  the  recharge  well  and  into  the 
demonstration  test  area. 

v)  Standard  system  operation  was  resumed. 

Bioaugmentation  B  consisted  of  injection  of  KB-1  via  monitoring  well  MW-1.  The 
bioaugmentation  sequence  can  be  summarized  as  follows: 

i)  Approximately  2,100  L  of  water  was  extracted  from  MW-1  into  a  surface  holding 
tank  and  amended  with  ethanol  to  reduce  DO  concentrations  and  to  achieve  an 
ethanol  concentration  of  100  mg/L. 

ii)  Approximately  1,000  L  of  amended  water  was  then  injected  back  into 
MW-1  to  create  a  zone  of  anoxic  water  around  the  screen  of  this  well. 

iii)  Approximately  40  L  of  KB-1  was  injected  into  MW-1  under  nitrogen/argon  blanket. 

iv)  The  remainder  of  the  water  in  the  surface  holding  tank  was  then  injected  via  MW-1 
to  disperse  KB-1  from  the  well  screen  and  into  the  fonnation. 

v)  Standard  system  operation  was  resumed,  and  the  ethanol  injection  concentration  was 
increased  to  a  stoichiometric  equivalent  of  three  times  the  stoichiometric  demand  to 
enhance  survival  and  activity  of  the  added  organisms. 


5.4  Field  Testing 

The  demonstration  system  was  operated  from  September  2003  to  April  2004.  The  activities 
conducted  during  the  operation  are  described  in  the  following  subsections. 

5.4.1  System  Operation  and  Monitoring 
System  Operation 

The  system  was  initially  operated  by  extracting  groundwater  from  wells  EW-1  and  EW-2  at  rates 
of  approximately  20  gpm  and  40  gpm  respectively,  beginning  on  08  September  2003.  On  16 
March  2004,  the  flow  rate  at  EW-1  was  increased  to  30  gpm  to  improve  groundwater  capture  at 
this  well.  The  demonstration  test  was  terminated  on  30  April  2004  (day  238).  The  extraction 
wells  were  equipped  with  submersible  pumps  set  at  140  ft  below  top  of  casing  (btoc).  Pressure 
transducers  with  a  pressure  range  of  10  psi  were  set  at  133  ft  btoc.  Level  controls  were  set  at  130 
ft  btoc  for  low-level  shut-off  to  limit  drawdown  and  protect  the  pump  and  at  122  ft  btoc  for  high- 
level  “on”  (assuming  a  static  water  level  of  120  ft  btoc).  However,  to  the  extent  possible,  the 
flow  rate  from  each  well  was  maintained  at  a  sustainable  flow  rate  that  did  not  induce  cycling  of 
the  pump. 
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The  recharge  well,  RW-1  was  operated  at  a  flow  rate  of  approximately  60  gpm,  for  the  period  up 
to  16  March  2004,  and  at  a  rate  of  approximately  70  gpm  for  the  remainder  of  the  demonstration 
test.  RW-1  contained  a  back  pressure  valve  at  the  wellhead  and  a  pressure  transducer  with  a 
range  of  50  psi  set  at  122  ft  btoc.  A  static  water  level  of  120  ft  btoc  was  assumed,  thus  level 
controls  were  set  with  a  high-level  shutoff  at  92  ft  btoc  and  a  low-level  “on”  at  1 18  ft  btoc.  The 
high-level/pump-shutoff  would  prevent  overflow  in  the  event  of  well  fouling  (biological  or 
mineral). 

Groundwater  from  both  extraction  wells  was  combined  and  then  directed  through  a  filter  system 
to  remove  particulates.  The  filter  system  was  equipped  with  two  sets  of  filters  in  parallel  to 
allow  filter  change  out  without  system  shutdown.  Following  filtration,  in-line  flow  sensors 
installed  in  each  flow  stream  were  used  to  continuously  measure  the  flow  rate  of  extracted 
groundwater  from  the  individual  wells.  These  data  were  logged  automatically  at  5-minute 
intervals.  The  flow  from  the  two  streams  was  then  combined  at  a  manifold  “tee”  and  flowed 
through  a  third  flow  sensor.  This  latter  sensor  provided  feedback  control  to  the  pumps  to 
maintain  steady  extraction/recharge  rates  and  controlled  the  delivery  of  tracer  and/or  electron 
donor  solution  to  maintain  a  fixed  concentration  of  these  components  in  the  amended 
groundwater  to  the  recharge  well.  Following  this  third  flow  sensor,  a  Signet  model  3-8750-1 
probe  continuously  measured  pH  and  ORP  in  the  extracted  groundwater,  logging  data  at  5- 
minuite  intervals.  The  combined  groundwater  was  then  amended  with  electron  donor  (see 
Section  5.5)  using  a  chemical  metering  pump,  and  passed  through  an  in-line  mixer  prior  to 
recharge  to  the  shallow  aquifer  via  a  submerged  delivery  line  in  the  recharge  well  RW-1. 

The  system  operation  was  controlled  using  a  programmable  logic  controller  (PLC)  connected  to 
a  personal  computer.  The  control  system  recorded  the  groundwater  extraction  rate  and  total 
volume,  individual  electrode  measurements,  and  water  levels  in  the  extraction  and  recharge  wells 
at  5 -minute  intervals. 


System  Maintenance  and  Monitoring 

Operations  and  maintenance  activities  were  performed  by  both  Aerojet  and  Geosyntec. 
Monitoring  tasks  conducted  by  Aerojet  personnel  included: 

•  Inspection  of  the  groundwater  circulation  system; 

•  Dosing  of  the  RW-1  with  chlorine  dioxide  for  biofouling  control; 

•  Filling  of  electron  donor  and  tracer  supply  tanks  as  needed; 

•  Replacement  of  filters  as  needed;  and 

•  Sampling  and  chemical  analysis  of  samples. 

Geosyntec  personnel  provided  oversight  of: 
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Biofouling  Control 

Chlorine  dioxide  gas  was  used  to  control  biofouling  of  the  electron  donor  delivery  /  recharge 
well.  The  chlorine  dioxide  generator  (CDG)  from  CDG  Technologies,  Inc.,  used  a  pre-blended 
compressed  gas  cylinder  to  supply  a  pressurized  mixture  of  nitrogen  and  chlorine  gas  (96% 
nitrogen:  4%  chlorine),  which  was  passed  through  a  cylinder  of  sodium  chlorite  (NaCICE)  within 
the  unit  housing,  generating  8%  chlorine  dioxide  gas  (CIO2)  in  nitrogen.  The  amount  of  chlorine 
dioxide  delivered  during  each  dosing  event  was  regulated  by  the  gas  flow  rate,  and  the  gas  was 
piped  directly  into  the  recharge  water  at  the  well-head  to  control  biofouling  within  RW-1. 
Chlorine  dioxide  dosing  was  accomplished  by  adding  daily  one-hour  doses  of  1  mg/L  of  CIO  2. 


Perfonnance  Monitoring 

Perfonnance  monitoring  of  groundwater  chemistry  at  demonstration  test  wells  consisted  of 
weekly  to  monthly  measurements  of  field  parameters,  perchlorate  and  other  electron  acceptors, 
and  bioremediation  parameters.  The  sampling  frequencies  for  the  various  parameters  are 
presented  in  Table  5-4. 

Perfonnance  monitoring  of  groundwater  microbiology  consisted  of  periodic  collection  and 
analysis  of  groundwater  samples  for  molecular  characterization  of  Dhc  using  16S  rRNA 
polymerase  chain  reaction  (PCR)  techniques  (SiREM  Laboratories).  These  data  confinned  the 
introduction,  migration  and  survival  of  Dhc  in  the  demonstration  test  groundwater  following 
each  bioaugmentation  event. 

Monitoring  at  injection  well  RW-1  was  conducted  by  collecting  samples  from  a  sample  valve 
located  within  the  treatment  system  after  electron  donor  addition  and  before  the  chlorine  dioxide 
unit.  Data  provided  for  RW-1  represent  the  concentrations  and  chemistry  of  the  water  being 
injected  into  RW-1.  These  data  provide  “background”  data  to  measure  changes  in  groundwater 
chemistry  and  concentration  between  RW-1  and  MW-1  that  can  be  used  to  evaluate  the 
effectiveness  of  the  treatment  system. 


5.5  Sampling  Methods 

Depending  on  the  analytical  parameter,  samples  were  submitted  to  either  AEL,  SiREM 
Laboratories,  Calscience  Environmental  Laboratories  and/or  California  Laboratory  Services  for 
analysis  by  the  methods  listed  in  Table  5-1. 
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TABLE  5  4:  DEMONSTRATION  TEST  SAMPLING  SCHEDLILE 

Active  Perchlorate  Bioremediation  Demonstration 


Parameter 

Sampling  Frequency  | 

Baseline/Final 

Semi-Weekly 

Weekly 

Bi-Weekly 

Monthly 

Baseline/Final  Characterization 

Water  Levels 

All  Wells1 

— 

- 

- 

- 

Field  Parameters3 

All  Wells 

— 

— 

— 

— 

Perchlorate,  Chlorate 

All  Wells 

- 

- 

- 

- 

Volatile  Organic  Compounds 

All  Wells 

- 

Dissolved  Metals 

All  Wells 

- 

Anions4 

All  Wells 

- 

- 

- 

- 

Ethanol,  Volatile  Fatty  Acids"' 

All  Wells 

- 

- 

- 

- 

Dissolved  Hydrocarbon  Gases0 

All  Wells 

— 

- 

— 

— 

Sulfide 

All  Wells 

- 

- 

- 

- 

BOC,  COD 

All  Wells 

— 

- 

— 

— 

Dehalococcoides  ethenogenes 

EW-1,  EW-2,  RW-1 

-- 

Tracer  Testing  (2  weeks') 

Water  Levels 

— 

PTA  Wells2 

- 

— 

— 

Bromide 

PTA  Wells 

- 

Performance  Monitoring 

Water  Levels 

- 

- 

PTA  Wells 

- 

- 

Field  Parameters 

- 

— 

PTA  Wells 

- 

- 

Perchlorate 

— 

— 

PTA  Wells 

— 

— 

Anions 

— 

— 

PTA  Wells 

— 

— 

Volatile  Organic  Compounds 

-- 

- 

PTA  Wells 

Dissolved  Hydrocarbon  Gases 

- 

- 

- 

PTA  Wells 

Dissolved  Metals 

- 

- 

- 

PTA  Wells 

- 

Ethanol,  Volatile  Fatty  Acids 

- 

- 

- 

PTA  Wells 

- 

Chlorate 

- 

— 

- 

- 

PTA  Wells 

Sulfide 

— 

— 

-- 

— 

PTA  Wells 

Notes: 

1  -  All  Wells  =  EW-1,  EW-2,  RW-1,  MW-1,  STSW-138A,  STSW-166,  STSW-38A,  STSW-39A/B 

2  -  PTA  wells  =  EW-1,  EW-2,  MW-1,  STSW-138A,  STSW-166 

3  -  Field  Parameters  =  pH,  dissolved  oxygen,  oxidation-reduction  potential,  temperature 

4  -  Anions  =  chloride,  nitrate,  nitrite,  phosphate,  sulfate 

5  -  Volatile  Fatty  Adds  =  acetic  add,  butyric  add,  lactic  acid,  propionic  add,  pyruvic  acid 

6  -  Dissolved  Hydrocarbon  gases  =  methane,  ethane,  ethene 
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5.6  Sampling  Results 

This  section  presents  the  results  obtained  during  the  demonstration.  Section  5.6.1  presents  data 
collected  during  baseline  monitoring;  Section  5.6.2  presents  the  results  of  pump  testing  and 
groundwater  modeling;  Section  5.6.3  presents  the  results  of  the  tracer  testing;  Section  5.6.4 
presents  the  results  of  redox  and  pH  measurements;  Section  5.6.5  presents  the  results  of  analysis 
of  perchlorate  analysis;  Section  5.6.6  presents  the  results  of  TCE  analysis;  and  Section  5.6.7 
presents  the  results  of  supporting  groundwater  geochemistry. 

5.6.1  Baseline  Conditions 

This  section  presents  the  results  of  baseline  monitoring  conducted  prior  to  the  injection  of 
electron  donor  at  the  Site. 

Table  5-5  presents  the  results  of  the  baseline  geochemical  characterization  of  the  test  area  wells. 
The  laboratory  reports  for  chemical  analysis  are  presented  in  Appendix  C.  The  key  baseline 
groundwater  chemistry  can  be  summarized  as  follows: 

•  Baseline  DO  concentrations  ranged  from  0.86  to  4.55  mg/L.  Baseline  ORP  values  ranged 
from  -128  to  188  mV. 

•  The  groundwater  pH  was  near-neutral,  ranging  from  6.9  to  7.8. 

•  Perchlorate  concentrations  ranged  from  non-detect  (STSW-38A)  at  a  PQL  of  4  pg/L)  to 
2,600  pg/L  (wells  EW-2  and  STSW-138A).  Outside  of  the  demonstration  test  area, 
perchlorate  concentrations  ranged  up  to  4,300  pg/L,  with  the  highest  concentration 
detected  at  well  STSW-39A. 

•  Chlorate  concentrations  ranged  from  non-detect  at  a  PQL  of  0.02  mg/L  to  0.32  mg/L. 

•  Chloride  was  detected  in  the  demonstration  test  area  at  concentrations  in  the  range  of  2  to 
4  mg/L. 

•  Nitrate  concentrations  were  low,  ranging  from  non-detect  to  1.7  mg/L. 

•  Sulfate  was  detected  in  all  wells  at  concentrations  of  9  to  10  mg/L.  Sulfide  was  not 
detected  in  any  of  the  wells,  at  a  PQL  of  0.05  mg/L. 

•  Trichloroethene  was  detected  in  all  wells  except  for  EW-1.  Concentrations  ranged  from 
0.74  to  23  pg/L.  Cis-l,2-dichloroethene  and  vinyl  chloride,  potential  intennediate 
products  of  TCE  dechlorination,  were  not  detected  above  their  PQL  of  0.5  pg/L. 
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TABLE  5  5:  BASELINE  GROUNDWATER  CHEMISTRY 

Active  Perchlorate  Bioremediation  Demonstration 


1  1 

Well  Identification  | 

Parameter 

Units 

Lab 

EW-l 

EW-2 

MW-1 

RW-1 

STSW-138A 

STSW-38A 

STSW-39A 

STSW-39B 

Field  Parameters 

Dissolved  Oxygen 

mg/L 

FLD 

4.55 

3.84 

0.860 

3.00 

0.98 

1.25 

1.39 

2.39 

Oxidation-Reduction  Potential 

mV 

FLD 

133 

169 

-110 

188 

-101 

-128 

-10 

-44 

pH 

pH  units 

FLD 

7.37 

7.49 

7.10 

7.15 

7.01 

7.61 

6.90 

7.31 

Temperature 

°C 

FLD 

20.8 

19.6 

21.4 

19.9 

20.5 

19.2 

20.2 

21.5 

Perchlorate  and  Degradation  Products 

Perchlorate 

pg/L 

AAL 

300 

2600 

1400 

2500 

2600 

<4 

4300 

410 

Chlorate 

mg/L 

CLS 

0.021 

0.02 

0.32 

<0.02 

<0.02 

0.01 

<0.02 

<0.02 

Chloride 

mg/L 

AAL 

3.1 

3.4 

2.6 

3.0 

2.4 

4.1 

7.7 

38 

Anions 

Nitrate 

mg/L 

AAL 

1.2 

1.4 

1.0 

1.4 

1.7 

0.71 

2.1 

5.5 

Phosphate 

mg/L 

AAL 

<0.3 

0.31 

<0.1 

<0.3 

0.21 

0.11 

0.1 

<0.1 

Sulfate 

mg/L 

AAL 

8.9 

9.4 

9.0 

9.8 

9.7 

9.5 

11 

18 

Sulfide 

mg/L 

CEL 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Biodegradation  Parameters 

Acetic  Acid 

mg/L 

CEL 

1.8 

<1 

3.7 

NA 

2.9 

NA 

NA 

NA 

Butyric  Acid 

mg/L 

CEL 

<1 

<1 

<1 

NA 

<1 

NA 

NA 

NA 

Propionic  Acid 

mg/L 

CEL 

<1 

<1 

<1 

NA 

2.9 

NA 

NA 

NA 

Pyruvic  Acid 

mg/L 

CEL 

<0.5 

<0.5 

<0.5 

NA 

<0.5 

NA 

NA 

NA 

Lactic  Acid 

mg/L 

CEL 

<1 

<1 

<1 

NA 

<1 

NA 

NA 

NA 

Biochemical  Oxygen  Demand 

mg/L 

CEL 

<1 

<1 

<1 

NA 

<1 

<1 

<1 

<1 

Chemical  Oxygen  Demand 

mg/L 

CEL 

<5 

<5 

<5 

NA 

<5 

<5 

<5 

<5 

Ethanol 

mg/L 

CEL 

<0.1 

<0.1 

<0.1 

NA 

<0.1 

NA 

NA 

NA 

Dehalococcoides 

+/- 

SiR 

ND 

+++ 

NA 

NA 

NA 

NA 

NA 

NA 

Dissolved  Hydrocarbon  Gases 

Ethane 

pg/L 

CEL 

<1 

<1 

<1 

NA 

<1 

NA 

NA 

NA 

Ethene 

pg/L 

CEL 

<1 

<1 

<1 

NA 

<1 

NA 

NA 

NA 

Methane 

m!L _ 

CEL 

<1 

<1 

<1 

NA 

<1 

NA 

NA 

NA 
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TABLE  5-5:  BASELINE  GROUNDWATER  C  HEMISTRY 

Active  Perchlorate  Bioremediation  Demonstration 


Well  Identification 

Parameter 

Units 

Lab 

EW-l 

EW-2 

MW-1 

RW-1 

STSW-138A 

STSW-38A 

STSW-39A 

STSW-39B 

Volatile  Organic  Comvounds 

Trichloroethene 

pg/L 

AAL 

<0.5 

4.8 

3.3 

3.8 

0.74 

23 

17 

2.0 

cis/trans  1 ,2-Dichloroethene 

pg/L 

AAL 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Vinyl  chloride 

pg/L 

AAL 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Dissolved  Metals 

Barium 

mg/L 

AAL 

0.012 

0.023 

0.0061 

0.022 

0.022 

0.047 

0.024 

0.075 

Calcium 

mg/L 

AAL 

13 

12 

11 

12 

12 

19 

16 

31 

Iron 

mg/L 

AAL 

<0.3 

<0.3 

0.66 

<0.3 

<0.3 

<0.3 

<0.3 

0.74 

Magnesium 

mg/L 

AAL 

6.7 

7.3 

6.7 

7.4 

7.1 

5.8 

9.5 

18 

Manganese 

mg/L 

AAL 

<0.005 

<0.005 

0.055 

<0.005 

0.0090 

0.019 

0.017 

0.034 

Potassium 

mg/L 

AAL 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

Sodium 

mg/L 

AAL 

9.8 

7.9 

8.1 

8.1 

8.1 

10 

9.1 

17 

Vanadium 

mg/L 

AAL 

0.0088 

0.0062 

<0.006 

0.0072 

0.0064 

0.0065 

<0.006 

<0.006 

Zinc 

mg/L 

AAL 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

Notes: 

AAL  -  Aerojet  Analytical  Laboratories,  Rancho  Cordova,  California 

CLS  -  California  Laboratory  Services,  Rancho  Cordova,  California 

CEL  -  CalScience  Environmental  Laboratory,  Garden  Grove,  California 

SiR  -  SiREM  Laboratories,  Guelph,  Ontario 

FLD  -  Field 

NA  -  Not  Applicable 

<  -  analyte  not  detected;  associated  value  is  the  reporting  limit 
ND  -  analyte  not  detected 

Scale  -  Qualititative  score  for  measurement  of Dehalococcoides  presence 
Baseline  samples  were  collected  in  August  and  September  2003 
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•  Ethene  and  ethane,  potential  end  products  of  TCE  dechlorination,  were  not  detected. 
Similarly,  methane,  an  indicator  of  microbial  (anaerobic)  activity  was  not  detected  in 
these  wells.  The  PQL  for  these  dissolved  hydrocarbon  gases  was  1  pg/L. 

•  Manganese  was  detected  in  STSW-138A,  STSW-38A,  STSW-39A  and  STSW-39B  at 
concentrations  from  0.009  to  0.034  tng/L.  Iron  was  only  detected  in  groundwater  from 
STSW-39B  (0.74  mg/L)  and  was  not  detected  in  the  other  wells  above  a  PQL  of  0.3 
mg/L. 

•  Dehalococcoides  presence  was  tested  for  groundwater  samples  from  extraction  wells 
EW-1  and  EW-2.  Dehalococcoides  were  detected  in  EW-2  at  low  levels. 

•  Acetic  acid  was  detected  in  EW-1,  MW-1  and  STSW-138A  at  concentrations  ranging 
from  1.8  to  3.7  mg/L.  Propionic  acid  was  only  detected  in  STSW-138A  at  a 
concentration  of  2.9  mg/L. 

•  BOD  and  COD  concentrations  were  below  PQLs  of  1  and  5  mg/L  respectively  at  all 
wells. 

5.6.2  Pump  Testing  and  Groundwater  Modeling 

The  step-drawdown  test  of  RW-1  established  a  linear  relationship  between  discharge  and 
drawdown,  and  therefore  RW-1  was  an  efficient  well  for  the  discharge  rates  of  the  test.  A 
specific  capacity  of  10  gallons  per  minute  per  foot  of  drawdown  (gpm/ft)  was  obtained,  which 
indicates  a  transmissivity  of  approximately  2,700  feetVday  (ft  /day).  Driscoll  (1986)  states  that 
the  addition  of  positive  head  in  a  recharge  well  should  not  exceed  one-fifth  of  the  depth  from  the 
ground  surface  to  the  top  of  screen  to  minimize  the  potential  for  fracturing  the  formation  and/or 
damaging  the  hydraulic  conductivity  of  the  aquifer.  This  distance  is  28  feet  in  RW-1,  therefore 
the  theoretical  recharge  capacity  of  RW-1  was  280  gpm.  However,  based  on  Aerojet  experience 
and  the  potential  for  fine-grained  materials  to  reduce  the  capacity  of  a  recharge  well,  a 
conservative  estimated  recharge  capacity  for  RW-1  was  assumed  to  be  140  gpm. 

The  constant-rate  drawdown  data  were  analyzed  using  the  Cooper-Jacob  straight  line  method  and 
the  Hantush  method  for  leaky  aquifers.  The  resultant  transmissivity  and  hydraulic  conductivity 
values  are  presented  in  Table  5-6.  Pump  test  analysis  is  presented  in  Appendix  B. 

The  site-specific  infonnation  generated  by  the  pumping  tests  and  lithologic  data  from  the  wells 
were  used  to  refine  a  numerical  groundwater  flow  model  previously  created  with  Visual 
MODFLOW™  to  simulate  the  pilot  project  flow  conditions.  The  revised  model  was  used  to 
estimate  optimal  pumping  rates  for  the  two  extraction  wells  and  recharge  for  RW-1  and  to 
estimate  the  capture  zone  of  this  system.  Based  on  these  analyses  (as  presented  in  Appendix  B), 
a  spacing  of  600  feet  was  selected  for  the  extraction  wells  (300  feet  north  and  300  feet  south  of 
RW-1).  This  spacing  allowed  flexibility  in  achieving  adequate  hydraulic  capture  through 
adjustment  of  flow  rates  as  operational  data  were  collected  pertaining  to  well  capacity,  aquifer 
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TABLE  5-6:  RESULTS  OF  PUMP  TEST  ANALYSIS 

Active  Perchlorate  Bioremediation  Demonstration 


Drawdown  T  est  | 

Well  ID 

Transmissivity 
(ft2/ day) 

Hydraulic 

Conductivity  (ft/ day) 

Solution 

MW-1 

2,600 

65 

Confined  -  Cooper-Jacob 
(straight  line) 

STSW-138A 

2,900 

73 

Confined  -  Cooper-Jacob 
(straight  line) 
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hydraulic  parameters,  and  bromide  tracer  recovery.  Simulations  of  particle  tracking  indicated 
this  configuration  would  create  a  nominal  800-foot  wide  biobarrier  with  pumping  rates  as  low  as 
20  gptn  per  well  for  an  extraction/recharge  zone  transmissivity  of  2,600  ft  /day.  However,  the 
well  capacities  provided  a  safety  factor  in  case  the  flow  rate  needed  to  be  higher  based  on 
operations  data. 

The  refined  flow  model  from  the  pre-test  analysis  was  calibrated  to  water  levels  measured  during 
the  constant-rate  pumping  test  and  the  tracer  test.  The  model  layers  included  an  aquitard  above 
and  below  the  pumped  aquifer  and  included  simulated  leakage  through  the  aquitards.  To 
minimize  boundary  effects,  the  upgradient  and  downgradient  boundaries  were  changed  from 
constant-head  boundaries  to  general-head  boundaries.  The  modeled  drawdown  matched  the 
observed  drawdown  for  the  following  input  parameters: 

•  Hydraulic  conductivity  =  65  ft/day 

•  Aquifer  thickness  =  40  ft 

•  Aquitard  vertical  hydraulic  conductivity  =  0.0035  ft/day 

•  Storativity  =  4x1  O'6 

This  combination  of  hydraulic  conductivity  and  aquifer  thickness  corresponds  to  a  transmissivity 
of  2,600  ft"/day,  which  is  comparable  with  the  results  from  the  analysis  of  specific  capacity  and 
the  Cooper-Jacob  method. 

The  design  recommendations  that  were  implemented  based  on  the  modeling  included:  (1) 
extraction  well  spacing  of  600  feet  with  RW-1  located  equidistant  (300  feet)  from  EW-1  and 
EW-2;  (2)  initial  extraction  rates  at  EW-1  and  EW-2  of  20  gpm  and  40  gpm  (respectively);  and 
(3)  initial  recharge  rate  at  RW-1  of  60  gpm.  The  extraction  rate  at  EW-2  was  higher  than  at  EW- 
1  because  the  aquifer  is  thicker  at  EW-2  than  at  EW-1.  An  illustration  of  this  scenario  created  by 
the  numerical  model  is  presented  in  Figure  5-1. 

5.6.3  Tracer  Testing 

Figure  5-2  shows  the  results  of  the  bromide  tracer  test  of  demonstration  test  area  hydraulics 
(data  are  in  Table  5-7).  Maximum  breakthrough  concentrations  at  MW-1  occurred  on  11 
September  2003  (Day  24  of  the  tracer  test),  with  a  concentration  of  24  mg/L.  This  maximum 
breakthrough  concentration  was  96%  of  the  25  mg/L  time- weighted  average  injection 
concentration.  The  average  travel  time  for  groundwater  from  RW-1  to  MW-1  was 
approximately  16  days. 

Breakthrough  at  the  transgradient  monitoring  well  STSW-138A  reached  a  maximum 
concentration  of  17  mg/L  by  22  September  2003  (Day  35  of  the  tracer  test).  This  breakthrough 
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TABLE  5-7:  TRACER  TEST  RESULTS 

Active  Perchlorate  Bioremediation  Demonstration 


Date  Sampled 

Tracer 

Injection 

Day  from  Start  of 
Tracer  Injection 

EW-1 

EW-2 

MW-1 

RW-1 

STSW-138A 

STSW-166 

19-Aug-03 

Start 

0 

<0.05 

<0.05 

<0.05 

37 

<0.05 

N/A 

21 -Aug-0  3 

2 

<0.05 

<0.05 

0.22 

30 

<0.05 

N/A 

26- Aug-0  3 

7 

<0.05 

<0.05 

17 

22 

0.12 

N/A 

28- Aug-0  3 

9 

<0.05 

<0.05 

21 

22 

0.87 

N/A 

2-Sep-03 

End 

14 

<0.05 

<0.05 

23 

22 

5.0 

N/A 

8-Sep-03 

20 

<0.05 

<0.05 

22 

<0.05 

5.3 

N/A 

ll-Sep-03 

23 

<0.05 

<0.05 

24 

<0.05 

8.8 

N/A 

16- Sep-03 

28 

<0.05 

<0.05 

11 

<0.05 

16 

N/A 

22- Sep-0 3 

34 

<0.05 

<0.05 

0.36 

<0.05 

17 

N/A 

29- Sep-0 3 

41 

<0.05 

<0.05 

0.084 

<0.05 

12 

N/A 

7-Oct-03 

49 

<0.05 

0.097 

0.066 

0.083 

3.0 

N/A 

15-Oct-03 

57 

<0.05 

0.25 

0.11 

0.21 

0.66 

N/A 

21-Oct-03 

63 

<0.05 

0.34 

0.24 

0.28 

0.27 

N/A 

29-Oct-03 

71 

N/A 

N/A 

0.27 

N/A 

0.21 

N/A 

3 -Nov-0  3 

76 

<0.05 

0.24 

0.27 

0.24 

0.26 

N/A 

ll-Nov-03 

84 

<0.025 

0.058 

0.23 

0.058 

0.20 

N/A 

18-NOV-03 

91 

<0.025 

0.23 

5.6 

0.21 

0.29 

N/A 

25-NOV-03 

98 

<0.025 

0.38 

0.34 

0.31 

0.9 

N/A 

2-Dec-03 

105 

<0.05 

0.55 

0.34 

0.46 

1.5 

N/A 

9-Dec-03 

112 

<0.025 

0.69 

0.47 

0.55 

0.71 

N/A 

16-Dec-03 

119 

0.051 

0.69 

0.58 

0.58 

0.46 

N/A 

2-Jan-04 

136 

N/A 

N/A 

0.61 

N/A 

0.48 

N/A 

6-Jan-04 

140 

<0.05 

0.32 

0.60 

0.26 

0.53 

N/A 

13-Jan-04 

147 

<0.05 

0.55 

0.30 

0.46 

0.58 

N/A 

20-Jan-04 

154 

<0.05 

0.56 

0.40 

0.46 

0.44 

N/A 

27-J an-04 

161 

<0.05 

0.56 

0.46 

0.49 

0.37 

N/A 

3-Feb-04 

168 

<0.05 

0.55 

0.50 

0.46 

0.42 

N/A 

10-Feb-04 

175 

<0.05 

0.56 

0.49 

0.57 

0.47 

2.4 

17-Feb-04 

182 

<0.05 

0.58 

0.46 

0.47 

0.48 

2.2 

24-Feb-04 

189 

<0.05 

0.52 

0.45 

0.42 

0.49 

2.1 

2-Mar-04 

196 

0.10 

0.49 

0.43 

0.41 

0.48 

2.1 

9-Mar-04 

203 

<0.05 

0.40 

0.37 

0.34 

0.40 

N/A 

16-Mar-04 

210 

0.13 

0.42 

0.38 

0.36 

0.42 

1.8 

23-Mar-04 

217 

0.18 

0.41 

0.36 

0.34 

0.42 

1.6 

31-Mar-04 

225 

0.21 

0.35 

0.33 

0.31 

0.39 

1.6 

Notes: 

<  -  not-detected;  associated  value  is  the  reporting  limit  N/A  -  not  analyzed 

All  results  in  milligrams  per  litre  (mg/L)  as  bromide 
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concentration  constituted  approximately  68%  of  the  injection  concentration  of  bromide.  The 
average  travel  time  for  groundwater  from  RW-1  to  STSW-166  was  approximately  23  days. 

Bromide  breakthrough  was  observed  in  both  extraction  wells.  Breakthrough  at  EW-1  was 
observed  on  16  December  2003  (Day  120  of  the  tracer  test),  at  a  concentration  of  0.05  mg/L  or 
0.2%  of  the  injection  concentration.  Breakthrough  at  EW-2  was  observed  by  7  October  (Day  50 
of  the  tracer  test),  at  concentrations  of  0.097  to  0.690  mg/L  or  0.4  to  2.8%  of  the  injection 
concentration.  These  results  provide  confidence  that  the  biobarrier  was  providing  some  capture 
across  the  full  600  foot  reach  of  the  biobarrier. 

The  numerical  flow  model  was  also  used  to  simulate  the  transient  flow  field  during  the  tracer  test 
and  was  coupled  with  a  transport  model  to  simulate  the  breakthrough  of  bromide  in  the 
monitoring  wells  and  extraction  wells.  The  following  input  parameters  resulted  in  a  reasonable 
match  between  observed  and  modeled  concentrations  at  MW-1  and  STSW-138A,  and  extraction 
wells  EW-1  and  EW-2: 

•  Hydraulic  gradient  =  0.005 

•  Longitudinal  dispersivity  =  5  ft 

•  Transverse  dispersivity  =  0.5  ft 

•  Effective  porosity  =  0.28 

5.6.4  Redox  and  pH  Trends 

Figure  5-3  presents  trends  in  ORP  and  DO  conditions  in  the  test  area  over  the  duration  of  the 
demonstration  test.  Data  are  also  presented  in  Table  5-8. 

The  extracted  groundwater  from  EW-1  and  EW-2  was  typically  aerobic  and  oxidizing,  with 
median  DO  values  of  2.9  and  2.3  mg/L,  respectively,  and  median  ORP  values  of  93  and  78  mV, 
respectively.  Following  addition  of  electron  donor,  the  redox  conditions  at  the  monitoring  wells 
MW-1  and  STSW-138A  declined,  with  DO  typically  below  1  mg/L  and  negative  ORP. 

The  pH  of  the  test  area  groundwater  generally  remained  stable  and  generally  neutral  throughout 
the  pilot  test  (Table  5-8). 

5.6.5  Results  of  Perchlorate  Analysis 

Figure  5-4  presents  trends  in  perchlorate  concentrations  in  the  demonstration  test  area 
groundwater  over  the  duration  of  the  demonstration  test.  Perchlorate  data  are  presented  in  Table 
5-9. 


Perchlorate  concentrations  were  quite  different  in  the  extraction  wells,  including  relatively  low 
and  increasing  concentrations  at  EW-1,  and  much  higher  but  declining  concentrations  at  EW-2. 
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|Date  Sampled 


Days  from  Start  of  Electron 
Donor  Additi  on _ 


E1 


E' 


Ri 


Depth  to  Groundwater  (feet  below  top  of  casing) 


04 -Aug-03 

-35 

129 

13 -Aug-03 

-26 

129 

14 -Aug-03 

-25 

19 -Aug-03 

-20 

126 

128 

129 

123 

21 -Aug-03 

-18 

129 

26 -Aug-03 

-13 

126 

128 

129 

122 

2  8 -Aug-03 

-11 

126 

128 

129 

122 

02-Sep-03 

-6 

126 

128 

129 

122 

08-Sep-03 

0 

126 

126 

130 

130 

11 -Sep-03 

3 

126 

128 

129 

122 

16-Sep-03 

8 

127 

128 

129 

121 

22-Sep-03 

14 

127 

128 

129 

121 

29-Sep-03 

21 

127 

128 

129 

120 

07 -Oct-03 

29 

127 

128 

129 

120 

15 -Oct-03 

37 

127 

128 

129 

120 

21 -Oct-03 

43 

127 

128 

129 

119 

29 -Oct-03 

51 

130 

03 -Nov-03 

56 

127 

129 

129 

119 

11 -Nov-03 

64 

127 

128 

130 

120 

18 -Nov-03 

71 

126 

128 

129 

119 

25 -Nov-03 

78 

126 

127 

128 

118 

02 -Dec-03 

85 

126 

127 

128 

117 

09 -Dec-03 

92 

125 

127 

128 

116 

16 -Dec-03 

99 

126 

127 

128 

116 

06-Jan-04 

120 

125 

126 

127 

116 

13 -Jan-04 

127 

125 

127 

127 

115 

20-Jan-04 

134 

125 

126 

127 

114 

27-Jan-04 

141 

125 

126 

127 

116 

03 -Feb-04 

148 

124 

126 

126 

115 

10 -Feb-04 

155 

125 

126 

127 

115 

17 -Feb-04 

162 

124 

126 

127 

115 

24 -Feb-04 

169 

124 

125 

126 

109 

03 -Mar-04 

177 

124 

125 

126 

108 

09 -Mar-04 

183 

124 

125 

126 

107 

16 -Mar-04 

190 

125 

125 

126 

103 

23 -Mar-04 

197 

123 

124 

126 

127 

31 -Mar-04 

205 

125 

126 

127 

102 

06 -Apr-04 

211 

125 

126 

127 

101 

13 -Apr-04 

218 

126 

126 

127 

98.8 

20 -Apr-04 

225 

126 

126 

127 

97.5 

27 -Apr-04 

232 

126 

126 

127 

95.0 
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TABLE  5-8:  FIELD  PARAMETER  MEASUREMENTS 

Active  Perchlorate  Bioremediation  Demonstration 


Date  Sampled 

Days  from  Start  of  Electron 
Donor  Addition 

EW-l 

EW-2 

MW-l 

RW-l 

STSW-138A 

STSW-166  STSW-38A  STSW-39A  STSW-39B 

Dissolved  Oxygen  (milligrams  per  litre) 

04 -Aug-03 

-35 

1.39  2.39 

05 -Aug-03 

-34 

1.02 

4.02 

1.25 

13 -Aug-03 

-26 

1.98 

14 -Aug-03 

-25 

4.45 

3.38 

2.03 

19 -Aug-03 

-20 

2.6 

2.85 

2.17 

2.91 

2.63 

21 -Aug-03 

-18 

2.31 

2.65 

1.47 

2.83 

2.31 

26 -Aug-03 

-13 

2.15 

2.35 

1.51 

2.24 

2.78 

2  8 -Aug-03 

-11 

1.96 

2.42 

1.27 

2.14 

2.10 

02-Sep-03 

-6 

1.91 

1.91 

1.07 

1.88 

1.57 

08-Sep-03 

0 

2.62 

3.07 

1.05 

3.37 

1.89 

11 -Sep-03 

3 

2.37 

1.95 

1.93 

16-Sep-03 

8 

3.39 

2.08 

2.39 

22-Sep-03 

14 

2.29 

2.35 

0.19 

2.24 

1.26 

29-Sep-03 

21 

2.04 

1.84 

0.36 

1.93 

0.65 

07-0ct-03 

29 

2.94 

2.76 

0.74 

2.60 

0.86 

15 -Oct-03 

37 

2.27 

2.19 

0.28 

2.07 

0.36 

21 -Oct-03 

43 

4.55 

3.84 

0.86 

3.00 

0.98 

29 -Oct-03 

51 

1.38 

1.57 

03 -Nov-03 

56 

2.44 

2.22 

0.29 

2.66 

0.29 

11 -Nov-03 

64 

3.36 

3.42 

0.52 

3.72 

0.72 

18 -Nov-03 

71 

2.42 

1.86 

0.38 

2 

0.32 

25 -Nov-03 

78 

2.62 

2.13 

0.32 

2.26 

0.45 

02-Dec-03 

85 

2.65 

2.18 

0.34 

2.32 

0.29 

09-Dec-03 

92 

3.52 

2.92 

1.02 

2.95 

1.21 

16 -Dec-03 

99 

2.90 

2.52 

0.90 

2.79 

0.74 

06-Jail -04 

120 

0.99 

4.34 

13 -Jan-04 

127 

2.30 

2.30 

0.30 

5.00 

0.20 

20-Jan-04 

134 

2.30 

2.10 

0.30 

2.80 

0.20 

27 -Jan -04 

141 

2.10 

1.70 

0.20 

1.80 

0.10 

03 -Feb-04 

148 

4.90 

3.40 

0.50 

0.70 

10 -Feb-04 

155 

0.70 

17 -Feb-04 

162 

0.80 

0.70 

0.10 

0.90 

0.20 

0.50 

24 -Feb-04 

169 

3.40 

2.50 

0.20 

3.40 

0.20 

2.00 

03 -Mar-04 

177 

3.70 

3.10 

0.40 

3.10 

0.20 

09-Mar-04 

183 

3.40 

2.30 

0.30 

3.80 

0.20 

23 -Mar-04 

197 

3.10 

2.50 

0.30 

2.10 

31 -Mar-04 

205 

3.70 

2.70 

0.30 

5.60 

0.20 

1.70 

06 -Apr-04 

211 

4.20 

2.80 

0.40 

3.10 

0.20 

1.70 
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Date  Sampled 


Days  from  Start  of  Electron 
Donor  Addition 


Oxidation-Reduction  Potential  ( 


04 -Aug-03 
05 -Aug-03 

13 - Aug-03 

14 - Aug-03 

19 - Aug-03 

21 - Aug-03 

26 - Aug-03 
2  8 -Aug-03 
02 -Sep-03 
08-Sep-03 
11 -Sep-03 
16-Sep-03 

22- Sep-03 
29-Sep-03 
07  -Oct-03 

15 - Oct-03 
21 -Oct-03 
29 -Oct-03 
03 -Nov-03 
11 -Nov-03 
18 -Nov-03 
25 -Nov-03 
02 -Dec-03 
09 -Dec-03 

16 - Dec-03 
06 -Jan -04 
13 -Jan-04 

27- Jan-04 
03 -Feb-04 
10 -Feb-04 

17 - Feb-04 
24 -Feb-04 
03 -Mar-04 
09 -Mar-04 
16 -Mar-04 

23 - Mar-04 
31 -Mar-04 
06 -Apr-04 
13 -Apr-04 

20 - Apr-04 
27 -Apr-04 

18 - May -04 
01-Jun-04 
01 -Jul -04 


I 


STSW-138A 


STSW-38A  STSW-39A  STSW-39B 


37 

44 

153 

85 

19 

105 

66 


20 

-11 

14 

-81 

-101 

-3 

-79 

-103 

-94 

-58 

-94 

-72 

-105 

-108 

-118 

-121 

-122 

-137 

-80 

-126 

-64 

-135 

-20 

-135 

-146 

-166 

-44 

-114 

88 

-111 

90 

-92 

140 

-93 

-98 

-225 

-62 

-94 

79 

-100 

38 

-91 

59 
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|Date  Sampled 


Days  from  Start  of  Electron 
Donor  Addition 


EW-2 


R1 


pH  (pH  units) 

04 -Aug-03 

-35 

05 -Aug-03 

-34 

6.67 

13 -Aug-03 

-26 

6.16 

14 -Aug-03 

-25 

7.42 

7.30 

19 -Aug-03 

-20 

7.34 

6.92 

6.75 

7.00 

21 -Aug-03 

-18 

7.26 

7.27 

7.44 

7.79 

26-Aug-03 

-13 

7.11 

7.03 

6.77 

6.91 

2  8 -Aug-03 

-11 

6.89 

6.80 

6.89 

7.09 

02-Sep-03 

-6 

6.87 

7.25 

7.20 

6.88 

08-Sep-03 

0 

7.54 

7.50 

6.93 

7.29 

11 -Sep-03 

3 

7.26 

16-Sep-03 

8 

7.17 

22-Sep-03 

14 

7.09 

7.06 

6.80 

6.55 

29-Sep-03 

21 

7.29 

7.36 

7.02 

6.95 

07 -Oct-03 

29 

7.15 

7.25 

6.96 

6.81 

15 -Oct-03 

37 

7.20 

7.31 

6.95 

7.16 

21 -Oct-03 

43 

7.37 

7.49 

7.10 

7.15 

29-Oct-03 

51 

8.69 

03-NOV-03 

56 

7.55 

7.47 

7.39 

7.10 

11 -Nov-03 

64 

7.00 

6.86 

7.31 

7.16 

18 -Nov-03 

71 

7.36 

7.21 

7.10 

7.21 

25 -Nov-03 

78 

6.95 

7.02 

7.05 

6.75 

02-Dec-03 

85 

7.42 

7.44 

7.43 

7.34 

09 -Dec-03 

92 

7.14 

7.14 

7.23 

7.30 

16 -Dec-03 

99 

7.42 

7.25 

7.38 

7.53 

06-Jan-04 

120 

7.45 

7.35 

7.63 

7.33 

13 -Jan-04 

127 

7.44 

7.35 

7.64 

7.31 

20 -Jan -04 

134 

7.95 

7.02 

27 -Jan -04 

141 

7.43 

7.30 

7.67 

7.29 

03-Feb-04 

148 

7.36 

6.62 

6.62 

7.16 

10 -Feb-04 

155 

7.42 

7.38 

7.70 

7.28 

17 -Feb-04 

162 

7.41 

7.29 

7.69 

7.29 

24 -Feb-04 

169 

7.40 

7.26 

7.71 

7.28 

03 -Mar-04 

177 

7.36 

7.25 

7.66 

7.29 

09-Mar-04 

183 

7.47 

7.30 

7.69 

7.25 

16 -Mar-04 

190 

7.30 

7.28 

7.60 

23 -Mar-04 

197 

7.24 

7.14 

7.66 

31 -Mar-04 

205 

7.35 

7.25 

7.74 

7.23 

06 -Apr-04 

211 

6.51 

6.35 

6.91 

6.47 

13 -Apr-04 

218 

6.18 

6.03 

6.59 

6.19 

20 -Apr-04 

225 

6.90 

6.76 

7.31 

6.75 

27 -Apr-04 

232 

7.39 

7.26 

8.32 

7.37 
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[Date  Sampled 


Days  from  Start  of  Electron 
Donor  Addition 


EW-2 


R1 


Teperature  (degrees  F) 


04 -Aug-03 

-35 

05  -Aug-03 

-34 

68.2 

13 -Aug-03 

-26 

70.5 

14 -Aug-03 

-25 

67.3 

65.5 

19 -Aug-03 

-20 

67.5 

67.1 

70.2 

69.1 

21 -Aug-03 

-18 

68.5 

65.7 

75.4 

66.7 

26 -Aug-03 

-13 

68.5 

66.7 

70.0 

66.9 

2  8 -Aug-03 

-11 

68.2 

66.6 

69.6 

67.1 

02-Sep-03 

-6 

69.3 

67.1 

71.4 

66.9 

08-Sep-03 

0 

69.1 

66.6 

70.2 

69.1 

11 -Sep-03 

3 

68.5 

66.9 

71.4 

66.9 

16-Sep-03 

8 

69.1 

66.4 

68.7 

66.0 

22-Sep-03 

14 

69.3 

67.1 

70.0 

66.7 

29-Sep-03 

21 

69.6 

68.9 

70.0 

65.8 

07 -Oct-03 

29 

68.5 

66.0 

68.7 

66.2 

15 -Oct-03 

37 

68.5 

66.0 

69.4 

66.0 

21 -Oct-03 

43 

69.4 

67.3 

70.5 

67.8 

29-Oct-03 

51 

69.6 

03 -Nov-03 

56 

67.6 

65.7 

67.6 

11 -Nov-03 

64 

68.0 

66.4 

69.3 

65.1 

18 -Nov-03 

71 

68.2 

65.5 

67.1 

64.8 

25 -Nov-03 

78 

67.6 

65.7 

66.7 

64.4 

02 -Dec-03 

85 

68.0 

65.7 

68.0 

65.7 

09 -Dec-03 

92 

65.8 

63.9 

66.0 

64.9 

16 -Dec-03 

99 

66.7 

65.1 

68.4 

64.4 

06-Jan-04 

120 

65.7 

63.7 

13 -Jan-04 

127 

65.8 

64.4 

65.3 

62.8 

20 -Jan-04 

134 

66.0 

64.2 

65.7 

64.2 

27 -Jan -04 

141 

63.7 

63.3 

64.0 

63.3 

03 -Feb-04 

148 

65.8 

63.7 

63.9 

10 -Feb-04 

155 

68.7 

66.7 

64.4 

65.8 

17 -Feb-04 

162 

65.8 

64.9 

65.5 

65.3 

24 -Feb-04 

169 

68.4 

65.3 

66.4 

65.5 

03 -Mar-04 

177 

67.8 

65.3 

65.1 

65.3 

09 -Mar-04 

183 

69.6 

73.4 

67.5 

69.3 

16 -Mar-04 

190 

69.4 

23 -Mar-04 

197 

68.7 

66.0 

66.0 

31 -Mar-04 

205 

67.5 

65.8 

67.3 

66.9 

06 -Apr-04 

211 

68.2 

66.4 

66.0 

64.8 

13 -Apr-04 

218 

67.5 

65.3 

20 -Apr-04 

225 

66.2 

27 -Apr-04 

232 

70.0 

I 
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STSW-138A  STSW-166  STSW-38A  STSW-39A  STSW-39B 


66.9 

66.9 

69.3 

74.5 

70.0 

68.7 

70.9 

69.1 

70.7 

67.8 

69.3 

67.5 

67.3 

68.0 

68.9 

69.1 

66.7 

68.0 

66.9 

66.9 

68.2 

66.2 

67.3 

65.3 

65.7 

65.8 

63.9 

63.7 

67.3 

67.6 

66.4 

64.6 

66.4 

67.1 

66.2 

68.7 

69.3 

69.1 

68.0 

68.0 

67.8 

67.8 

66.7 

67.5 

67.8 

66.2 

70.0 

67.6 

70.7 


67.1 


1 
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TABLE  5-9:  RESUTS  OF  CHEMICAL  ANALYSIS 

Active  Perchlorate  Bioremediation  Demonstration 


Days  from  Start  of 


Electron  Donor 

STSW- 

Analyte  Date  Sampled 

Addition 

EW  1 

EW-2 

MW-1 

RW-1 

138A 

STSW-166  STSW-38A  STSW-39A  STSW-39B 

Electron  Acceptors 

Chlorate  (mg/L)  04-Aug-03 

-35 

<0.02  <0.02 

05 -Aug-03 

-34 

0.32 

<0.02 

0.01 

14-Aug-03 

-25 

0.021 

0.02 

08-Sep-03 

0 

0.021 

0.02 

<0.02 

<0.02 

0.045 

29-Sep-03 

21 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

29-Oct-03 

51 

<0.02 

<0.02 

03 -Nov-03 

56 

<0.02 

<0.02 

<0.02 

25 -Nov-03 

78 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

06-Jan-04 

120 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

03 -Feb-04 

148 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

02-Mar-04 

176 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

31 -Mar-04 

205 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

27 -Apr- 04 

232 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

N  itr ate  (m  g/L)  04  -Au  g-  0  3 

-35 

2.1  5.5 

05 -Aug-03 

-34 

1.0 

1.7 

0.71 

14-Aug-03 

-25 

1.2 

1.4 

08-Sep-03 

0 

1.3 

1.4 

1.1 

1.4 

1.3 

11 -Sep-03 

3 

1.6 

1.3 

1.2 

1.4 

1.4 

16-Sep-03 

8 

1.6 

1.3 

0.22 

1.3 

1.3 

22-Sep-03 

14 

1.6 

1.3 

<0.05 

1.4 

1.0 

29-Sep-03 

21 

1.7 

1.3 

<0.05 

1.4 

0.58 

07 -Oct-03 

29 

1.7 

1.4 

0.12 

1.4 

0.1 

15 -Oct-03 

37 

1.6 

1.2 

<0.05 

1.3 

<0.05 

21 -Oct-03 

43 

1.6 

1.3 

<0.05 

1.3 

<0.05 

29-Oct-03 

51 

<0.025 

<0.025 

03 -Nov-03 

56 

1.8 

1.4 

<0.025 

1.4 

<0.025 

11 -Nov-03 

64 

1.3 

1.5 

<0.025 

1.4 

<0.025 

18-Nov-03 

71 

1.7 

1.4 

<0.025 

1.4 

<0.025 

25 -Nov-03 

78 

1.7 

1.3 

<0.025 

1.3 

<0.025 

02-Dec-03 

85 

1.8 

1.3 

<0.05 

1.4 

<0.05 

09-Dec-03 

92 

1.8 

1.3 

<0.025 

1.3 

<0.025 

16-Dec-03 

99 

1.8 

1.3 

<0.05 

1.3 

<0.05 

02 -Jan -04 

116 

<0.5 

<0.5 

06-Jan-04 

120 

1.8 

1.5 

<0.05 

1.6 

<0.05 

13 -Jan-04 

127 

1.9 

1.4 

1.6 

1.5 

0.22 

20-Jan-04 

134 

1.8 

1.2 

<0.05 

1.3 

<0.05 

27 -Jan-04 

141 

1.8 

1.2 

<0.05 

1.3 

<0.05 

03 -Feb-04 

148 

1.8 

1.2 

<0.05 

1.2 

<0.05 

10-Feb-04 

155 

1.9 

1.2 

<0.05 

1.4 

<0.05 

0.96 

17 -Feb-04 

162 

1.8 

1.3 

<0.05 

1.4 

<0.05 

0.9 

24-Feb-04 

169 

1.9 

12 

<0.05 

1.3 

<0.05 

0.83 

02-Mar-04 

176 

1.9 

1.2 

<0.05 

1.3 

<0.05 

0.85 

09-Mar-04 

183 

1.7 

1.0 

<0.05 

1.2 

<0.05 

1 6-Mar- 04 

190 

1.8 

1.1 

<0.1 

1.2 

<0.1 

0.67 

23-Mar-04 

197 

1.9 

1.1 

<0.1 

1.0 

<0.1 

0.83 

31 -Mar-04 

205 

1.8 

1.1 

<0.1 

1.3 

<0.1 

0.63 

06-Apr-04 

211 

1.9 

1.1 

<0.1 

1.3 

<0.1 

0.61 

1 3-Apr-04 

218 

1.8 

1.1 

<0.1 

1.2 

<0.1 

20- Apr- 04 

225 

1.8 

1.1 

<0.1 

1.2 

<0.1 

27 -Apr- 04 

232 

1.7 

1.0 

<0.1 

1.2 

<0.1 

0.5  0.76  1.5  5.8 

1 8-May -04 

253 

<0.1 

<0.1 

0.44 

01-Jun-04 

267 

<0.1 

<0.1 

0.41 
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TABLE  5-9:  RESUTS  OF  CHEMICAL  ANALYSIS 

Active  Perchlorate  Bioremediation  Demonstration 


Analyte 

Date  Sampled 

Days  from  Start  of 
Electron  Donor 

Addition 

EW-1 

EW-2 

MW-1 

RW-1 

STSW- 

138A 

STSW-166 

STSW-38A 

STSW-39A 

STSW-39B 

Perchlorate  (pg/L) 

04-Apr-02 

-522 

3,900 

170 

05-Apr-02 

-521 

<4.0 

08-Apr-02 

-518 

02-Dec-02 

-280 

400 

20-Dec-02 

-262 

2,100 

<4.0 

4,200 

31 -Dec-02 

-251 

1,600 

06-Jan-03 

-245 

1,600 

05-May-03 

-126 

440 

2,800 

21 -May-03 

-110 

2,200 

22-May-03 

-109 

<4.0 

4,600 

410 

04-Aug-03 

-35 

4,300 

410 

05 -Aug-03 

-34 

1,400 

2,600 

<4.0 

14-Aug-03 

-25 

300 

2,600 

08-Sep-03 

0 

410 

3,000 

2,300 

2,500 

2,200 

11 -Sep-03 

3 

250 

2,700 

2,200 

2,300 

2,100 

16-Sep-03 

8 

270 

2,700 

2,100 

2,200 

2,200 

22-Sep-03 

14 

280 

2,800 

880 

2,400 

2,400 

29-Sep-03 

21 

270 

2,600 

9.8 

2,200 

1,900 

07 -Oct-03 

29 

280 

2,600 

<4.0 

2,200 

940 

15 -Oct-03 

37 

270 

2,500 

<4.0 

2,100 

170 

21  -Oct-03 

43 

300 

2,500 

<4.0 

2,100 

38.0 

29-Oct-03 

51 

<4.0 

16.0 

03-NOV-03 

56 

320 

2,600 

<4.0 

2,200 

10.0 

11 -Nov-03 

64 

480 

2,700 

<4.0 

2,000 

8.0 

18-Nov-03 

71 

310 

2,600 

<4.0 

2,200 

5.3 

25 -Nov-03 

78 

300 

2,400 

<4.0 

1,800 

4.9 

02-Dec-03 

85 

330 

2,400 

16.0 

2,000 

<4.0 

09-Dec-03 

92 

320 

2,300 

<4.0 

2,000 

<4.0 

16-Dec-03 

99 

300 

2,100 

<4.0 

1,800 

5.9 

02 -Jan-04 

116 

<4.0 

14.0 

06-Jan-04 

120 

350 

2,900 

<4,0 

1,800 

5.8 

13-Jan-04 

127 

350 

2,400 

<4.0 

370 

<4.0 

20-Jan-04 

134 

360 

2,300 

<4.0 

990 

<4.0 

27 -Jan-04 

141 

330 

2,000 

<4.0 

1,700 

<4.0 

03 -Feb-04 

148 

400 

2,400 

<4.0 

<4.0 

<4.0 

10-Feb-04 

155 

400 

2,300 

<4.0 

1,900 

<4.0 

1,200 

17 -Feb-04 

162 

390 

2,600 

<4.0 

2,000 

<4.0 

1,100 

24 -Feb -04 

169 

390 

2,100 

<4.0 

1,700 

<4.0 

1,100 

02-Mar-04 

176 

360 

1,900 

4.7 

1,600 

<4.0 

940 

09-Mar-04 

183 

440 

2,200 

<4.0 

1,800 

<4.0 

16-Mar- 04 

190 

410 

2,000 

<4.0 

1,700 

<4.0 

830 

23-Mar-04 

197 

440 

1,900 

<4.0 

1,300 

<4.0 

1,100 

31 -Mar-04 

205 

430 

2,000 

<4.0 

1,500 

<4.0 

800 

06-Apr-04 

211 

420 

1,900 

<4.0 

1,500 

<4.0 

730 

1 3-Apr-04 

218 

460 

2,000 

<4.0 

1,600 

<4.0 

20-Apr-04 

225 

440 

1,900 

<4.0 

1,500 

<4.0 

27 -Apr- 04 

232 

440 

1,900 

<4.0 

1,500 

<4.0 

620 

<4.0 

3,800 

630 

14-May -04 

249 

4,000 

610 

17-May-04 

252 

<4.0 

1 8-May -04 

253 

<4.0 

<4.0 

540 

01-Jun-04 

267 

<4.0 

<4.0 

490 
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TABLE  5-9:  RESUTS  OF  CHEMICAL  ANALYSIS 

Active  Perchlorate  Bioremediation  Demonstration 


Analyte 

Date  Sampled 

Days  from  Start  of 
Electron  Donor 

Addition 

EW-1 

EW-2 

MW-1 

RW-1 

STSW- 

138A 

STSW-166  STSW-38A  STSW-39A  STSW-39B 

Sulfate  (mg/L) 

04-Aug-03 

-35 

11.0  18.0 

05 -Aug-03 

-34 

9.0 

9.7 

9.5 

14-Aug-03 

-25 

8.9 

9.4 

08-Sep-03 

0 

8.9 

9.9 

9.4 

9.8 

9.6 

11 -Sep-03 

3 

9.0 

9.8 

9.6 

9.7 

9.6 

16-Sep-03 

8 

8.9 

9.6 

9.8 

9.5 

9.3 

22-Sep-03 

14 

8.6 

9.3 

8.9 

9.2 

9.1 

29-Sep-03 

21 

8.4 

9.1 

8.8 

9.0 

9.0 

07 -Oct-03 

29 

8.5 

9.3 

9.0 

9.2 

9.1 

15 -Oct-03 

37 

8.1 

8.9 

8.7 

8.8 

8.6 

21 -Oct-03 

43 

8.4 

9.3 

9.0 

9.1 

9.0 

29-Oct-03 

51 

8.7 

8.9 

03 -Nov-03 

56 

8.36 

9.3 

9.0 

8.8 

9.0 

11 -Nov-03 

64 

8.1 

9.3 

8.5 

9.1 

8.6 

18-Nov-03 

71 

8.1 

9.0 

8.0 

8.9 

8.7 

25 -Nov-03 

78 

8.1 

8.9 

8.2 

8.8 

8.6 

02-Dec-03 

85 

8.2 

9.1 

8.3 

8.9 

8.8 

09-Dec-03 

92 

8.1 

9.1 

8.0 

8.9 

8.8 

16-Dec-03 

99 

8.2 

9.1 

7.8 

9.0 

8.7 

02 -Jan-04 

116 

6.7 

7.9 

06-Jan-04 

120 

8.6 

10.0 

8.0 

9.5 

9.0 

13-Jan-04 

127 

8.4 

9.6 

7.8 

9.4 

8.2 

20-Jan-04 

134 

7.8 

8.9 

6.9 

8.6 

7.4 

27 -Jan-04 

141 

7.9 

8.9 

6.7 

8.8 

7.1 

03 -Feb-04 

148 

8.2 

9.2 

7.1 

9.0 

7.3 

10-Feb-04 

155 

8.3 

9.3 

6.4 

9.1 

7.1 

9.3 

17 -Feb-04 

162 

8.1 

9.3 

6.0 

9.1 

6.8 

9.1 

24-Feb-04 

169 

8.2 

9.2 

5.4 

9.0 

6.7 

9.2 

02-Mar-04 

176 

8.3 

9.3 

5.5 

9.2 

6.5 

9.2 

09-Mar-04 

183 

7.8 

8.8 

5.2 

8.8 

5.8 

16-Mar- 04 

190 

8.0 

9.0 

5.0 

8.7 

5.7 

8.9 

23-Mar-04 

197 

8.0 

8.9 

2.8 

8.0 

5.5 

9.1 

31 -Mar-04 

205 

8.1 

8.9 

0.16 

8.8 

5.1 

9.0 

06-Apr-04 

211 

8.0 

9.0 

<0.1 

8.7 

3.8 

8.9 

1 3 -Apr- 04 

218 

7.2 

8.0 

<0.1 

8.4 

2.0 

20- Apr- 04 

225 

7.6 

8.4 

<0.1 

8.2 

0.75 

27 -Apr- 04 

232 

7.6 

8.4 

<0.1 

8.1 

0.33 

8.2  9.3  9.2  18.0 

1 8-May-04 

253 

0.82 

0.24 

8.1 

01-Jun-04 

267 

0.69 

0.26 

8.0 
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TABLE  5-9:  RESUTS  OF  CHEMICAL  ANALYSIS 
Active  Perchlorate  Bioremediation  Demonstration 


Analyte 

Date  Sampled 

Days  from  Start  of 

Electron  Donor 

Addition 

EW-1 

EW-2 

MW-1 

RW-1 

STSW- 

138A 

STSW-166  STSW-38A  STSW-39A  STSW-39B 

Ions 

Chloride  (mg/L) 

04-Aug-03 

-35 

7.7  38.0 

05 -Aug-03 

-34 

2.6 

2.4 

4.1 

14-Aug-03 

-25 

3.1 

3.4 

08-Sep-03 

0 

2.5 

3.2 

3.1 

3.0 

2.6 

11 -Sep-03 

3 

2.6 

3.0 

3.0 

2.9 

2.7 

16-Sep-03 

8 

2.5 

3.1 

4.1 

2.9 

2.9 

22-Sep-03 

14 

2.6 

3.0 

3.5 

3.0 

3.1 

29-Sep-03 

21 

2.6 

3.0 

3.9 

2.9 

3.1 

07  -Oct-03 

29 

2.5 

3.0 

3.9 

2.9 

3.4 

15 -Oct-03 

37 

2.4 

2.9 

3.9 

2.9 

3.7 

21  -Oct-03 

43 

2.4 

2.9 

3.9 

2.8 

3.9 

29-Oct-03 

51 

3.7 

3.6 

03 -Nov-03 

56 

2.4 

2.9 

3.8 

2.7 

3.7 

11 -Nov-03 

64 

2.4 

3.1 

3.8 

3.0 

4.0 

18-NOV-03 

71 

2.3 

2.9 

3.7 

2.7 

3.6 

25 -Nov-03 

78 

2.2 

2.7 

3.5 

2.6 

3.5 

02-Dec-03 

85 

2.4 

2.8 

3.6 

2.8 

3.7 

09-Dec-03 

92 

2.3 

2.8 

3.5 

2.7 

3.7 

16-Dec-03 

99 

2.3 

2.8 

3.6 

2.7 

3.7 

02 -Jan-04 

116 

3.2 

3.3 

06-Jan-04 

120 

2.4 

3.1 

3.6 

2.9 

3.7 

13 -Jan-04 

127 

2.4 

2.9 

3.9 

2.8 

3.6 

20-Jan-04 

134 

2.3 

2.9 

4.2 

2.8 

3.6 

27 -Jan-04 

141 

2.4 

2.9 

3.6 

2.8 

3.7 

03 -Feb-04 

148 

2.4 

2.9 

3.7 

2.9 

3.7 

10-Feb-04 

155 

2.5 

3.0 

3.8 

2.9 

3.7 

3.0 

17 -Feb-04 

162 

2.4 

3.1 

3.6 

2.9 

3.6 

3.0 

24 -Feb -04 

169 

2.4 

3.0 

3.6 

2.9 

3.6 

3.0 

02-Mar-04 

176 

2.5 

3.0 

3.7 

2.9 

3.7 

3.1 

09-Mar-04 

183 

2.5 

3.1 

4.1 

3.0 

4.1 

1 6-Mar-04 

190 

2.4 

2.9 

3.5 

2.9 

3.5 

3.1 

23-Mar-04 

197 

2.4 

2.9 

3.3 

2.8 

3.4 

2.9 

31-Mar-04 

205 

2.4 

2.9 

3.6 

2.8 

3.5 

3.1 

06-Apr-04 

211 

2.4 

3.0 

3.4 

2.7 

3.5 

3.0 

1 3 -Apr- 04 

218 

2.2 

2.5 

3.5 

2.5 

3.5 

20-Apr-04 

225 

2.3 

2.8 

3.3 

2.7 

3.4 

27 -Apr- 04 

232 

2.4 

2.9 

3.3 

2.7 

3.4 

3.0  3.9  4.5  43.0 

18-May -04 

253 

3.5 

3.6 

3.3 

01-Jun-04 

267 

3.5 

3.7 

3.3 
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TABLE  5-9:  RESUTS  OF  CHEMICAL  ANALYSIS 
Active  Perchlorate  Bioremediation  Demonstration 


Analyte 

Date  Sampled 

Days  from  Start  of 

Electron  Donor 

Addition 

EW-1 

EW-2 

MW-1 

RW-1 

STSW- 

138A 

STSW-166  STSW-38A  STSW-39A  STSW-39B 

Organic  Acids 

Acetic  Acid  (mg/L) 

13 -Aug-03 

-26 

3.7 

14-Aug-03 

-25 

1.8 

<1.0 

2.9 

08-Sep-03 

0 

1.5 

1.5 

1.5 

1.7 

1.6 

11 -Sep-03 

3 

1.5 

1.5 

1.2 

1.5 

1.5 

16-Sep-03 

8 

1.5 

2.0 

2.1 

1.6 

2.1 

29-Sep-03 

21 

1.1 

1.3 

1.6 

1.8 

1.4 

15 -Oct-03 

37 

1.2 

1.2 

1.1 

1.6 

1.3 

29-Oct-03 

51 

<1.0 

<1.0 

03 -Nov-03 

56 

<1.0 

<1.0 

<1.0 

11 -Nov-03 

64 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

25 -Nov-03 

78 

<1.0 

<1.0 

1.2 

<1.0 

<1.0 

09-Dec-03 

92 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

06-Jan-04 

120 

<1.0 

1.2 

<1.0 

<1.0 

<1.0 

20-Jan-04 

134 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

03 -Feb-04 

148 

<1.0 

<1.0 

<1.0 

1.7 

<1.0 

10-Feb-04 

155 

<1.0 

17 -Feb-04 

162 

<1.0 

<1.0 

1.2 

<1.0 

<1.0 

02-Mar-04 

176 

2.0 

2.5 

1.7 

1.9 

2.1 

31 -Mar-04 

205 

<1.0 

<1.0 

13.0 

<1.0 

<1.0 

1 3-Apr-04 

218 

<1.0 

<1.0 

13.0 

<1.0 

<1.0 

27 -Apr- 04 

232 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

Butyric  Acid  (mg/L) 

13 -Aug-03 

-26 

<1.0 

14-Aug-03 

-25 

<1.0 

<1.0 

<1.0 

08-Sep-03 

0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

11 -Sep-03 

3 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

16-Sep-03 

8 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

29-Sep-03 

21 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

15 -Oct-03 

37 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

29-Oct-03 

51 

<1.0 

<1.0 

03 -Nov-03 

56 

<1.0 

<1.0 

<1.0 

11 -Nov-03 

64 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

25 -Nov-03 

78 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

09-Dec-03 

92 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

06-Jan-04 

120 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

20-Jan-04 

134 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

03 -Feb-04 

148 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

10-Feb-04 

155 

<1.0 

17 -Feb-04 

162 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

02-Mar-04 

176 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

31 -Mar-04 

205 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

1 3-Apr-04 

218 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

27-Apr-04 

232 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

Lactic  Acid  (mg/L) 

13 -Aug-03 

-26 

<1.0 

14-Aug-03 

-25 

<1.0 

<1.0 

<1.0 

08-Sep-03 

0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

11 -Sep-03 

3 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

16-Sep-03 

8 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

29-Sep-03 

21 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

15 -Oct-03 

37 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

29-Oct-03 

51 

<1.0 

<1.0 

03 -Nov-03 

56 

<1.0 

<1.0 

<1.0 

11 -Nov-03 

64 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

25 -Nov-03 

78 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

09-Dec-03 

92 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

06-Jan-04 

120 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

20-Jan-04 

134 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

03 -Feb-04 

148 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

10-Feb-04 

155 

<1.0 

17 -Feb-04 

162 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

02-Mar-04 

176 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

31 -Mar-04 

205 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

1 3-Apr-04 

218 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

27-Apr-04 

232 

<1.0 

<1.0 

15.0 

<1.0 

<1.0 

<1.0 
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TABLE  5-9:  RESUTS  OF  CHEMICAL  ANALYSIS 

Active  Perchlorate  Bioremediation  Demonstration 


Analyte 

Date  Sampled 

Days  from  Start  of 

Electron  Donor 

Addition 

EW-1 

EW-2 

MW-1 

RW-1 

STSW- 

138A 

STSW-166  STSW-38A  STSW-39A  STSW-39B 

Propionic  Acid  (mg/L) 

13 -Aug-03 

-26 

<1.0 

14-Aug-03 

-25 

<1.0 

<1.0 

2.9 

08-Sep-03 

0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

11 -Sep-03 

3 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

16-Sep-03 

8 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

29-Sep-03 

21 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

15 -Oct-03 

37 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

29-Oct-03 

51 

<1.0 

<1.0 

03 -Nov-03 

56 

<1.0 

<1.0 

<1.0 

1 1 -Nov-03 

64 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

25-NOV-03 

78 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

09-Dec-03 

92 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

06-Jan-04 

120 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

20-Jan-04 

134 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

03 -Feb-04 

148 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

10-Feb-04 

155 

<1.0 

17 -Feb-04 

162 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

02-Mar-04 

176 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

31 -Mar-04 

205 

<1.0 

<1.0 

4.2 

<1.0 

<1.0 

1 3-Apr-04 

218 

<1.0 

<1.0 

5.3 

<1.0 

<1.0 

27 -Apr- 04 

232 

<1.0 

<1.0 

5.9 

<1.0 

<1.0 

<1.0 

Pyruvic  Acid  (mg/L) 

13 -Aug-03 

-26 

<0.5 

14-Aug-03 

-25 

<0.5 

<0.5 

<0.5 

08-Sep-03 

0 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

11 -Sep-03 

3 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

16-Sep-03 

8 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

29-Sep-03 

21 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

15 -Oct-03 

37 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

29-Oct-03 

51 

<0.5 

<0.5 

03 -Nov-03 

56 

<0.5 

<0.5 

<0.5 

11 -Nov-03 

64 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

25 -Nov-03 

78 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

09-Dec-03 

92 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

06-Jan-04 

120 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

20-Jan-04 

134 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

03 -Feb-04 

148 

<0.5 

<0.5 

0.72 

<0.5 

<0.5 

10-Feb-04 

155 

<0.5 

17 -Feb-04 

162 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

02-Mar-04 

176 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

31 -Mar-04 

205 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

1 3 -Apr- 04 

218 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

27 -Apr- 04 

232 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 
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TABLE  5-9:  RESUTS  OF  CHEMICAL  ANALYSIS 

Active  Perchlorate  Bioremediation  Demonstration 


Analyte 

Date  Sampled 

Days  from  Start  of 
Electron  Donor 

Addition 

EW-1 

EW-2 

MW-1 

RW-1 

STSW- 

138A 

STSW-166 

STSW-38A 

STSW-39A 

STSW-39B 

Volatile  Organic  Compounds 

cis/transl,2-Dichloroethene  (pg/L) 

21  -Oct-03 

43 

<0.5 

29-Oct-03 

51 

<0.5 

<0.5 

03 -Nov-03 

56 

<0.5 

<0.5 

<0.5 

05 -Nov-03 

58 

<0.5 

11 -Nov-03 

64 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

25 -Nov-03 

78 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

09-Dec-03 

92 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

02 -Jan-04 

116 

<0.5 

<0.5 

06-Jan-04 

120 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

20-Jan-04 

134 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

03 -Feb-04 

148 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

10-Feb-04 

155 

<0.5 

17 -Feb-04 

162 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

24 -Feb -04 

169 

<0.5 

02-Mar- 04 

176 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

1 6-Mar- 04 

190 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

31 -Mar-04 

205 

<0.5 

<0.5 

1.7 

<0.5 

<0.5 

<0.5 

1 3-Apr-04 

218 

<0.5 

<0.5 

1.5 

<0.5 

<0.5 

27 -Apr- 04 

232 

<0.5 

<0.5 

4.5 

<0.5 

<0.5 

<0.5 

Tnchloroethene  (pg/L) 

04-Apr-02 

-522 

12.0 

1.9 

05-Apr-02 

-521 

16.0 

08-Apr-02 

-518 

02-Dec-02 

-280 

2.3 

20-Dec-02 

-262 

<0.5 

22.0 

16.0 

31 -Dec-02 

-251 

<0.5 

06-Jan-03 

-245 

<0.5 

05-May-03 

-126 

<0.5 

2.5 

21 -May-03 

-110 

0.54 

22-May-03 

-109 

23.0 

17.0 

2.0 

05 -Aug-03 

-34 

<0.5 

<0.5 

14-Aug-03 

-25 

<0.5 

6.7 

08-Sep-03 

0 

<0.5 

4.8 

3.3 

3.8 

0.74 

11 -Sep-03 

3 

<0.5 

5.1 

3.6 

3.8 

1.2 

16-Sep-03 

8 

<0.5 

4.8 

3.9 

5.8 

2.1 

29-Sep-03 

21 

<0.5 

4.3 

3.2 

3.5 

3.2 

15 -Oct-03 

37 

<0.5 

4.6 

3.2 

4.0 

3.3 

21  -Oct-03 

43 

3.0 

2.8 

29-Oct-03 

51 

3.3 

3.2 

03 -Nov-03 

56 

<0.5 

5.1 

3.9 

05 -Nov-03 

58 

3.5 

1 1  -Nov-03 

64 

<0.5 

5.2 

3.6 

4.4 

3.1 

25-Nov-03 

78 

<0.5 

5.3 

4.2 

4.7 

3.7 

09-Dec-03 

92 

<0.5 

5.8 

4.2 

4.7 

3.9 

02 -Jan-04 

116 

4.1 

4.0 

G6-Jan-04 

120 

<0.5 

7.6 

3.7 

5.8 

3.0 

20-Jan-04 

134 

<0.5 

7.1 

5.1 

5.4 

4.0 

03 -Feb-04 

148 

<0.5 

7.3 

5.1 

5.6 

4.2 

10-Feb-04 

155 

0.74 

17 -Feb-04 

162 

<0.5 

8.2 

4.7 

6.2 

4.2 

0.64 

24 -Feb -04 

169 

1.5 

02-Mar- 04 

176 

<0.5 

8.2 

6.2 

5.9 

5.2 

1.1 

1 6-Mar- 04 

190 

<0.5 

8.2 

5.3 

6.2 

4.7 

1.2 

31 -Mar-04 

205 

<0.5 

8.8 

1.5 

5.9 

5.1 

1.3 

1 3-Apr-04 

218 

<0.5 

8.9 

2.8 

6.3 

5.5 

27 -Apr- 04 

232 

<0.5 

9.0 

3.3 

6.3 

4.9 

1.7 

14-May-04 

249 

17.0 

1.6 

17-May-04 

252 

27.0 

18-May-04 

253 

1.1 

3.5 

1.8 

01-Jun-04 

267 

1.6 

4.9 

2.4 

01-Jul-04 

297 

2.2 

4.7 

2.8 
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TABLE  5-9:  RESETS  OF  CHEMICAL  ANALYSIS 

Active  Perchlorate  Bioremediation  Demonstration 


Days  from  Start  of 

Electron  Donor 

STSW- 

Analyte 

D  ate  S  amp  led 

Addition 

EW-1 

EW-2 

MW-1 

RW-1 

138A 

STSW-166 

STSW-38A 

STSW-39A 

STSW-39B 

Vinyl  chloride  (pg/L) 

21  -Oct-03 

43 

<0.5 

29-Oct-03 

51 

<0.25 

<0.25 

03 -Nov-03 

56 

<0.5 

<0.25 

<0.25 

05 -Nov-03 

58 

<0.5 

11 -Nov-03 

64 

<0.25 

<0.25 

<0.25 

<0.25 

<0.25 

25 -Nov-03 

78 

<0.25 

<0.25 

<0.25 

<0.25 

<0.25 

09-Dec-03 

92 

<0.25 

<0.25 

<0.25 

<0.25 

<0.25 

02 -Jan-04 

116 

<0.25 

<0.25 

06-Jan-04 

120 

<0.25 

<0.25 

<0.25 

<0.25 

<0.25 

20-Jan-04 

134 

<0.25 

<0.25 

<0.25 

<0.25 

<0.25 

03 -Feb-04 

148 

<0.25 

<0.25 

<0.25 

<0.25 

<0.25 

10-Feb-04 

155 

<0.25 

17 -Feb-04 

162 

<0.25 

<0.25 

<0.25 

<0.25 

<0.25 

<0.25 

24-Feb-04 

169 

<0.25 

02-Mar-04 

176 

<0.25 

<0.25 

<0.25 

<0.25 

<0.25 

<0.25 

1 6-Mar-04 

o 

Oy 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

31 -Mar-04 

205 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

1 3-Apr-04 

218 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

27 -Apr- 04 

232 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

14-May-04 

249 

<0.5 

<0.5 

17-May-04 

252 

<0.5 

1 8-May-04 

253 

<0.5 

<0.5 

<0.5 

01-Jun-04 

267 

<0.5 

<0.5 

<0.5 

01-Jul-04 

297 

<0.5 

<0.5 

<0.5 

Bioremediation  Parameters 

Biochemical  Oxygen  Demand  (mg/L) 

04-Aug-03 

-35 

<1.0 

<1.0 

05 -Aug-03 

-34 

<1.0 

<1.0 

<1.0 

14-Aug-03 

-25 

<1.0 

<1.0 

27 -Apr- 04 

232 

<1.0 

<1.0 

14.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

Chemical  Oxygen  Demand  (mg/L) 

04-Aug-03 

-35 

<5.0 

<5.0 

05 -Aug-03 

-34 

<5.0 

<5.0 

<5.0 

14-Aug-03 

-25 

<5.0 

<5.0 

27 -Apr- 04 

232 

10.0 

5.1 

26.0 

5.1 

10.0 

7.7 

<5.0 

15.0 

13.0 

Dehalococcoides  presence  (Scale) 

14 -Aug-03 

-25 

ND 

3.0 

27 -Nov-03 

80 

2.0 

ND 

16-Dec-03 

99 

ND 

ND 

ND 

10-Feb-04 

155 

ND 

23-Mar-04 

197 

ND 

27 -Apr- 04 

232 

ND 

ND 

2.0 

ND 

Ethanol  (mg/L) 

13 -Aug-03 

-26 

<0.1 

14-Aug-03 

-25 

<0.1 

<0.1 

<0.1 

08-Sep-03 

0 

<0.1 

<0.1 

<0.1 

260 

<0.1 

11 -Sep-03 

3 

<0.1 

<0.1 

<0.1 

260 

<0.1 

16-Sep-03 

8 

<0.1 

<0.1 

<0.1 

260 

<0.1 

29-Sep-03 

21 

<0.1 

<0.1 

<0.1 

260 

<0.1 

15 -Oct-03 

37 

<0.1 

<0.1 

<0.1 

280 

<0.1 

29-Oct-03 

51 

<0.1 

<0.1 

03 -Nov-03 

56 

<0.1 

<0.1 

0.54 

11 -Nov-03 

64 

<0.1 

<0.1 

<0.1 

230 

<0.1 

25 -Nov-03 

78 

<0.1 

<0.1 

<0.1 

280 

<0.1 

09-Dec-03 

92 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

06-Jan-04 

120 

<0.1 

<0.1 

<0.1 

290 

<0.1 

20-Jan-04 

134 

<0.1 

<0.1 

<0.1 

260 

<0.1 

03 -Feb-04 

148 

<0.1 

<0.1 

<0.1 

250 

<0.1 

17 -Feb-04 

162 

<0.1 

<0.1 

<0.1 

250 

<0.1 

02-Mar-04 

176 

<0.1 

<0.1 

<0.1 

10.0 

<0.1 

<0.1 

1 6-Mar- 04 

190 

<0.1 

<0.1 

<0.1 

270 

<0.1 

<0.1 

31 -Mar-04 

205 

<0.1 

<0.1 

<0.1 

300 

<0.1 

<0.1 

1 3-Apr-04 

218 

<0.1 

<0.1 

<0.1 

290 

<0.1 

27 -Apr- 04 

232 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 
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TABLE  5-9:  RESUTS  OF  CHEMICAL  ANALYSIS 

Active  Perchlorate  Bioremediation  Demonstration 


Analyte  Date  Sampled 

Days  from  Start  of 
Electron  Donor 

Addition 

EW-1 

EW-2 

MW -1 

RW-1 

STSW- 

138A 

STSW-1 66  STSW-38A  STSW-39A  STSW-39B 

Dissolved  Hydrocarbon  Gases 

Ethane  (p g/L)  1 3 -Aug-03 

-26 

<1.0 

14-Aug-03 

-25 

<1.0 

<1.0 

<1.0 

08-Sep-03 

0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

11 -Sep-03 

3 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

16-Sep-03 

8 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

29-Sep-03 

21 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

15 -Oct-03 

37 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

29-Oct-03 

51 

<1.0 

<1.0 

03 -Nov-03 

56 

<1.0 

<1.0 

<1.0 

11 -Nov-03 

64 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

25 -Nov-03 

78 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

09-Dec-03 

92 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

06-Jan-04 

120 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

20-Jan-04 

134 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

03-Feb-04 

148 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

10-Feb-04 

155 

<1.0 

17 -Feb-04 

162 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

02-Mar-04 

176 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

31 -Mar-04 

205 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

1 3-Apr-04 

218 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

27-Apr-04 

232 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

Ethene  (pg/L)  13-Aug-03 

-26 

<1.0 

14-Aug-03 

-25 

<1.0 

<1.0 

<1.0 

08-Sep-03 

0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

11 -Sep-03 

3 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

16-Sep-03 

8 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

29-Sep-03 

21 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

15 -Oct-03 

37 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

29-Oct-03 

51 

<1.0 

<1.0 

03 -Nov-03 

56 

<1.0 

<1.0 

<1.0 

11 -Nov-03 

64 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

25 -Nov-03 

78 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

09-Dec-03 

92 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

06-Jan-04 

120 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

20-Jan-04 

134 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

03 -Feb-04 

148 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

1 0-Feb-04 

155 

<1.0 

17 -Feb-04 

162 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

02-Mar-04 

176 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

31 -Mar-04 

205 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

1 3-Apr-04 

218 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

27 -Apr-04 

232 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

Methane  (p g/L)  13-Aug-03 

-26 

<1.0 

14-Aug-03 

-25 

<1.0 

<1.0 

<1.0 

08-Sep-03 

0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

11 -Sep-03 

3 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

16-Sep-03 

8 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

29-Sep-03 

21 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

15 -Oct-03 

37 

<1.0 

<1.0 

<1.0 

<1.0 

1.1 

29-Oct-03 

51 

1.1 

<1.0 

03 -Nov-03 

56 

<1.0 

<1.0 

<1.0 

11 -Nov-03 

64 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

25 -Nov-03 

78 

<1.0 

<1.0 

<1.0 

<1.0 

2.41 

09-Dec-03 

92 

<1.0 

<1.0 

6.4 

<1.0 

3.68 

06-Jan-04 

120 

<1.0 

<1.0 

<1.0 

<1.0 

2.6 

20-Jan-04 

134 

<1.0 

<1.0 

<1.0 

<1.0 

2.73 

03 -Feb-04 

148 

<1.0 

<1.0 

2.15 

<1.0 

6.34 

10-Feb-04 

155 

<1.0 

17 -Feb-04 

162 

<1.0 

<1.0 

2.09 

<1.0 

10.3 

02-Mar-04 

176 

<1.0 

<1.0 

<1.0 

<1.0 

1.33 

31 -Mar-04 

205 

<1.0 

<1.0 

12.1 

<1.0 

7.7 

1 3-Apr-04 

218 

<1.0 

<1.0 

23.2 

<1.0 

7.17 

27 -Apr-04 

232 

<1.0 

<1.0 

48.6 

<1.0 

20.4 

<1.0 
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TABLE  5-9:  RESUTS  OF  CHEMICAL  ANALYSIS 

Active  Perchlorate  Bioremediation  Demonstration 


Analyte 

Date  Sampled 

Days  from  Start  of 
Electron  Donor 

Addition 

EW-1 

EW-2 

MW -1 

RW-1 

STSW- 

138A 

STSW-166  STSW-38A  STSW-39A  STSW-39B 

Dissolved  Metals 

Iron  (mg/L) 

04-Aug-03 

-35 

<0.3  0.74 

05 -Aug-03 

-34 

0.66 

<0.3 

<0.3 

14-Aug-03 

-25 

<0.3 

<0.3 

28-Aug-03 

-11 

08-Sep-03 

0 

<0.3 

<0.3 

<0.3 

<0.3 

<0.3 

11 -Sep-03 

3 

<0.3 

<0.3 

<0.3 

<0.3 

<0.3 

16-Sep-03 

8 

<0.3 

<0.3 

<0.3 

<0.3 

<0.3 

22-Sep-03 

14 

<0.3 

29-Sep-03 

21 

<0.3 

<0.3 

0.68 

<0.3 

<0.3 

07  -Oct-03 

29 

<0.3 

15 -Oct-03 

37 

<0.3 

<0.3 

0.64 

<0.3 

0.3 

21 -Oct-03 

43 

0.67 

<0.3 

0.36 

29-Oct-03 

51 

0.98 

0.45 

03 -Nov-03 

56 

<0.3 

<0.15 

<0.15 

11 -Nov-03 

64 

<0.15 

<0.15 

0.79 

<0.15 

0.49 

18-Nov-03 

71 

<0.15 

25 -Nov-03 

78 

<0.15 

<0.15 

0.57 

<0.15 

0.45 

02-Dec-03 

85 

<0.15 

09-Dec-03 

92 

<0.15 

<0.15 

0.43 

<0.15 

0.54 

16-Dec-03 

99 

<0.15 

02 -Jan-04 

116 

0.91 

1.5 

06-Jan-04 

120 

<0.15 

<0.15 

0.41 

<0.15 

0.56 

13 -Jan-04 

127 

<0.15 

20-Jan-04 

134 

0.32 

0.55 

27 -Jan-04 

141 

<0.15 

03 -Feb-04 

148 

<0.15 

<0.15 

0.45 

<0.15 

0.56 

1 0-Feb-04 

155 

<0.15 

0.34 

17-Feb-04 

162 

0.45 

0.55 

<0.15 

24 -Feb -04 

169 

<0.15 

02-Mar- 04 

176 

<0.15 

<0.15 

<0.15 

<0.15 

0.57 

<0.15 

09-Mar-04 

183 

<0.3 

1 6-Mar- 04 

190 

<0.3 

<0.3 

<0.3 

<0.3 

0.59 

<0.3 

31 -Mar-04 

205 

<0.3 

<0.3 

0.94 

<0.3 

0.56 

0.56 

06-Apr-04 

211 

<0.3 

<0.3 

1 3-Apr-04 

218 

<0.3 

<0.3 

0.42 

<0.3 

0.61 

20- Apr- 04 

225 

<0.3 

27 -Apr-04 

232 

<0.3 

<0.3 

0.34 

<0.3 

0.66 

<0.3  <0.3  <0.3  <0.3 

1 8-May-04 

253 

0.56 

0.69 

<0.3 

01-Jun-04 

267 

0.56 

0.69 

<0.3 
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TABLE  5-9:  RESUTS  OF  CHEMICAL  ANALYSIS 

Active  Perchlorate  Bioremediation  Demonstration 


Analyte 

Date  Sampled 

Days  from  Start  of 

Electron  Donor 

Addition 

EW-1 

EW-2 

MW-1 

RW-1 

STSW- 

138A 

STSW-166 

STSW-38A 

STSW-39A 

STSW-39B 

Manganese  (mg/L) 

04-Aug-03 

-35 

0.017 

0.034 

05 -Aug-03 

-34 

0.055 

0.009 

0.019 

14-Aug-03 

-25 

<0.005 

<0.005 

28-Aug-03 

-11 

08-Sep-03 

0 

<0.005 

<0.005 

0.01 

<0.005 

<0.005 

11 -Sep-03 

3 

<0.005 

<0.005 

0.0055 

<0.005 

<0.005 

16-Sep-03 

8 

<0.005 

<0.005 

0.099 

<0.005 

<0.005 

22-Sep-03 

14 

<0.005 

29-Sep-03 

21 

<0.005 

<0.005 

0.14 

<0.005 

0.019 

07  -Oct-03 

29 

<0.005 

15 -Oct-03 

37 

<0.005 

<0.005 

0.096 

<0.005 

0.024 

21  -Oct-03 

43 

0.089 

<0.005 

0.029 

29-Oct-03 

51 

0.086 

0.036 

03 -Nov-03 

56 

<0.005 

<0.0025 

<0.0025 

11 -Nov-03 

64 

<0.0025 

<0.0025 

0.085 

0.0057 

0.039 

18-Nov-03 

71 

<0.0025 

25 -Nov-03 

78 

<0.0025 

<0.0025 

0.11 

<0.0025 

0.033 

02-Dec-03 

85 

<0.0025 

09-Dec-03 

92 

<0.0025 

<0.0025 

0.11 

<0.0025 

0.031 

16-Dec-03 

99 

<0.0025 

02 -Jan-04 

116 

0.12 

0.044 

06-Jan-04 

120 

<0.0025 

<0.0025 

0.12 

<0.0025 

0.033 

13 -Jan-04 

127 

<0.0025 

20-Jan-04 

134 

0.13 

0.026 

27 -Jan-04 

141 

<0.0025 

03 -Feb-04 

148 

<0.0025 

<0.0025 

0.14 

<0.0025 

0.025 

10-Feb-04 

155 

<0.0025 

0.0094 

17 -Feb-04 

162 

0.15 

0.024 

0.0079 

24-Feb-04 

169 

<0.0025 

02-Mar-04 

176 

<0.0025 

<0.0025 

0.17 

<0.0025 

0.021 

<0.0025 

09-Mar-04 

183 

<0.005 

1 6-Mar- 04 

190 

<0.005 

<0.005 

0.18 

<0.005 

0.021 

0.0084 

31 -Mar-04 

205 

<0.005 

<0.005 

0.29 

<0.005 

0.019 

<0.005 

06-Apr-04 

211 

<0.005 

<0.005 

1 3 -Apr- 04 

218 

<0.005 

<0.005 

0.33 

<0.005 

0.019 

20-Apr-04 

225 

<0.005 

27 -Apr-04 

232 

<0.005 

<0.005 

0.36 

<0.005 

0.02 

<0.005 

0.011 

0.023 

0.0065 

1 8-May-04 

253 

0.38 

0.032 

<0.005 

01-Jun-04 

267 

0.41 

0.036 

<0.005 

Notes: 

Hg/L  -  micrograms  per  litre 
mg/L  -  milligrams  per  litre 

Scale  -  Quantitative  score  for  measurement  oiDehalococcoides  presence 


ESTCP  Final  Report 
Active  In  Situ  Bioremediation 


60 


December2012 


Geosyntec^ 

consultants 

Perchlorate  varied  from  250  to  480  pg/L  at  EW-1  (median:  350  jug/L)  and  from  1,900  to  3,000 
pg/L  at  EW-2  (median:  2,400  jng/L).  Influent  concentrations  at  RW-1  tracked  EW-2 
concentrations  and  typically  ranged  from  1,300  to  2,500  pg/L  over  the  course  of  the  study 
(median:  1,900  pg/L,  excluding  a  questionable  non-detect  and  two  anomalously  low  values). 

Following  electron  donor  addition,  perchlorate  concentrations  declined  rapidly  in  monitoring 
well  MW-1,  reaching  non-detect  on  7  October  2003  (Day  30),  and  generally  remained  non-detect 
throughout  the  remainder  of  the  pilot  test,  and  for  over  2  years  after  the  test.  Moreover, 
“normal”  perchlorate  concentrations  (-1,500  pg/L)  had  not  returned  to  MW-1  (-70  pg/L)  by  late 
2009.  Evaluation  of  the  perchlorate  concentrations  at  MW-1  indicates  that  there  was  very  little 
acclimation  period  before  perchlorate  degradation  occurred  following  addition  of  the  electron 
donor.  Based  on  the  data  for  MW-1,  the  half-life  for  perchlorate  biodegradation  can  be 
calculated  as  1 . 1  days,  consistent  with  perchlorate  biodegradation  half-lives  measured  for  other 
perchlorate  sites  (Cox  et  ah,  2001). 

At  monitoring  well  STSW-138A,  perchlorate  concentrations  declined  to  non-detect  on  2 
December  2003  (Day  86)  and  generally  remained  non-detect  throughout  the  remainder  of  the 
pilot  test,  and  for  approximately  five  months  after  the  test.  Nonnal  perchlorate  concentrations 
returned  to  STSW-138A  during  late  2005,  approximately  one  year  after  perchlorate  was  detected 
again. 

Perchlorate  biodegradation  was  able  to  continue  after  the  demonstration  test  because  the  ethanol 
dosing  was  able  to  create  and  sustain  a  large  mass  of  bacteria  within  a  biologically-active  zone 
(BAZ)  between  RW-1  and  MW-1.  Without  ethanol,  the  bacterial  mass  would  have  declined  and 
living  bacteria  would  feed  on  dead  bacteria  while  consuming  perchlorate,  nitrate,  and  dissolved 
oxygen  in  the  groundwater  flowing  into  the  bacterial  mass.  MW-1  was  probably  located  near  the 
center  of  this  biomass  and  was  able  to  maintain  the  degradation  of  perchlorate  much  longer  than 
the  peripheral  location  of  STSW-138A.  The  locations  of  these  wells  suggest  a  maximum  BAZ 
width  between  150  and  200  feet  for  the  7.8-month  test.  The  BAZ  continued  to  reduce 
perchlorate  concentrations  around  MW-1  for  over  5  years  after  the  test. 

Perchlorate  at  STSW-166  was  found  to  be  declining  during  the  latter  third  of  the  test  (new  well) 
and  for  over  6  months  after  the  test.  Normal  perchlorate  concentrations  probably  returned  to 
STSW-166  during  2008.  These  data  show  that  treated  groundwater  migrated  downgradient  of 
the  BAZ  into  the  vicinity  of  STSW-166. 

5.6.6  Results  of  Trichloroethene  Analysis 

Figure  5-5  presents  trends  in  TCE  concentrations  in  the  demonstration  test  area  groundwater 
over  the  duration  of  the  test.  TCE  data  are  presented  in  Table  5-9. 

TCE  concentrations  at  EW-2  generally  increased  during  the  pilot  test,  ranging  from  4.3  to  9.0 
pg/L,  whereas  TCE  was  not  detected  at  EW-1  based  on  a  PQL  of  0.5  pg/L.  Influent 
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concentrations  at  RW-1  ranged  between  3.5  and  6.3  pg/L  and  generally  increased  during  the 
course  of  the  test,  consistent  with  EW-2. 

TCE  concentrations  at  the  monitoring  wells  MW-1  and  STSW-138A  began  increasing, 
consistent  with  RW-1,  throughout  much  of  the  pilot  test,  and  to  a  lesser  extent  at  STSW-166, 
because  the  indigenous  bacteria  could  not  degrade  the  TCE.  Following  Bioaugmentation  B  at 
MW-1,  the  TCE  concentration  decreased  to  1.5  pg/L  within  7  days.  Coincident  with  the  decline 
in  TCE  concentrations  at  MW-1,  cis-l,2-DCE  concentrations  increased  from  non-detect  (<0.5 
pg/L)  to  a  maximum  of  4.5  pg/L,  as  shown  in  Figure  5-5.  After  the  ethanol  was  consumed  near 
MW-1,  TCE  concentrations  began  to  increase  while  cis-l,2-DCE  began  to  decrease.  Nonnal 
TCE  concentrations  returned  to  MW-1  after  approximately  2  years  and  cis-l,2-DCE  persisted  for 
approximately  20  months. 

TCE  concentrations  at  STSW-138A  declined  slowly  after  the  end  of  the  pilot  test  and  reached 
minimum  values  (1.1  pg/L)  between  December  2005  and  May  2006  before  increasing  again. 
The  groundwater  did  not  contain  any  cis-l,2-DCE. 

TCE  concentrations  at  STSW-166  was  similar  to  MW-1  until  early  2007,  and  cis-l,2-DCE 
occurred  sporadically  during  the  first  two  years  after  the  demonstration  test.  Vinyl  chloride  and 
ethene  were  never  detected  above  their  respective  PQLs,  and  therefore,  TCE  biodegradation  was 
limited  even  with  increased  electron  donor  and  bioaugmentation.  Several  factors  may  explain 
this  result.  First,  Dehalococcoides  use  TCE  as  a  respiratory  substrate.  The  concentration  of  TCE 
in  the  demonstration  test  area  groundwater  was  very  low,  and  was  probably  not  sufficient  to 
support  the  establishment  and  activity  of  the  microbial  population.  Secondly,  the  increase  of 
electron  donor  was  tightly  constrained  throughout  the  demonstration  test,  to  avoid  creation  of 
secondary  water  quality  impacts  (e.g.,  manganese  mobilization).  These  conditions  likely  limited 
the  establishment  of  geochemical  conditions  favorable  for  Dehalococcoides,  and  hence  limited 
establishment  and  growth  of  the  culture.  Finally,  the  aerobic  nature  of  the  feed  water  to  the 
active  biobarrier  made  introduction  of  KB-1  into  an  appropriate  anaerobic  environment 
significantly  challenging.  It  is  worth  clarifying  that  bioaugmentation  with  KB-1  did  not  fail: 
Dehalococcoides  were  detected  in  the  aquifer  at  several  wells  following  their  introduction. 
Rather,  operating  conditions  favoring  establishment  and  activity  of  KB-1  could  not  be  created 
and  maintained  throughout  the  demonstration  test  area  over  a  sufficiently  long  term.  Future 
potential  use  of  KB-1  should  consider  only  areas  where  sufficient  VOCs  are  present  to  establish 
and  maintain  the  culture.  Moreover,  the  delivery  method  should  include  an  adequately-sized 
well  (minimum  4-inch  instead  of  2-inch)  within  the  BAZ  to  disperse  KB-1  into  the  aquifer. 

5.6.7  Results  of  Supporting  Groundwater  Chemistry 

The  following  sections  summarize  the  inorganic  results  for  key  supporting  geochemical 
parameters,  including  nitrate,  sulfate,  DHGs,  dissolved  metals  and  VOCs  (listed  in  Table  5-9). 


ESTCP  Final  Report 
Active  In  Situ  Bioremediation 


63 


December2012 


Nitrate  and  Sulfate 


Geosyntec^ 

consultants 


Figure  5-6  presents  the  trends  in  the  concentrations  of  nitrate  in  the  demonstration  test  area 
groundwater.  Nitrate  concentrations  in  the  extraction  and  recharge  wells  EW-1,  EW-2  and  RW- 
1  remained  relatively  stable  throughout  the  pilot  study,  ranging  between  1.0  and  1.9  mg/L.  Some 
reduction  is  noticeable  at  EW-2  and  RW-1  toward  the  end  of  the  test,  as  more  water  impacted  by 
the  addition  of  electron  donor  was  circulated  to  these  wells.  Nitrate  concentrations  in 
groundwater  at  monitoring  well  MW-1  declined  from  a  background  of  approximately  1.0  mg/L 
to  non-detect  at  a  PQL  of  0.05  mg/L  within  14  days  of  electron  donor  addition.  Nitrate  was  still 
non-detect  approximately  2.5  years  after  the  test.  Similarly,  nitrate  concentrations  in  the 
transgradient  monitoring  well  STSW-138A  declined  from  approximately  1.3  mg/L  to  <0.05 
mg/L  within  37  days  after  the  addition  of  electron  donor.  Nitrate  had  recovered  at  STSW-138A 
to  pre-test  concentrations  after  approximately  one  year.  At  STSW-166,  nitrate  declined  during 
the  latter  part  of  the  pilot  test  and  continued  to  decline  for  a  year  after  the  test.  Moreover,  nitrate 
concentrations  have  recovered  slowly  since  the  well  continues  to  receive  groundwater  from  the 
vicinity  of  MW-1. 


Figure  5-6  also  presents  the  trends  in  the  concentrations  of  sulfate  in  the  demonstration  test  area 
groundwater.  Sulfate  concentrations  remained  relatively  stable  during  the  period  when  the 
electron  donor  concentration  was  constrained  to  IX  the  stoichiometric  demand.  Sulfate 
concentrations  decreased  rapidly  in  MW-1  following  the  second  bioaugmentation  event,  when 
the  electron  donor  concentration  was  increased  to  3X  the  stoichiometric  demand,  and  were  non- 
detect  until  the  end  of  the  test.  Similarly,  sulfate  decreased  at  STSW-138A  but  was  delayed 
slightly  and  the  decrease  was  less.  Sulfate  also  declined  at  STSW-166  as  groundwater  from  the 
MW-1  flowed  past  STSW-166.  The  overall  sulfate  data  confirm  that  perchlorate  degradation  can 
be  accomplished  without  sulfate  reduction,  through  control  of  electron  donor  addition,  but  that 
electron  donor  addition  levels  required  for  TCE  reduction  cause  sulfate  reduction. 


Sulfate  recovered  to  normal  concentrations  within  approximately  15  months  at  STSW-166  and 
with  approximately  22  months  at  STSW-138A.  Conversely,  sulfate  at  MW-1  rebounded  within 
five  months  to  twice  the  pretest  concentrations  and  then  declined  to  near-normal  concentrations 
by  December  2006. 


Dissolved  Hydrocarbon  Gases 

Ethane  and  ethene  were  not  detected  throughout  the  pilot  test  in  all  wells.  Similarly,  methane 
was  not  detected  at  EW-1,  EW-2,  RW-1  or  STSW-166,  although  methane  concentrations 
increased  at  wells  MW-1  and  STSW-138A,  particularly  in  response  to  the  second 
bioaugmentation  event  and  associated  increase  in  electron  donor  dose  rate.  Figure  5-7  presents 
methane  concentration  trends. 
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Dissolved  Metals 

Figure  5-8  presents  the  concentration  trends  for  dissolved  iron  and  dissolved  manganese,  two 
metals  known  to  be  mobilized  under  anaerobic  conditions.  Iron  was  present  at  monitoring  well 
MW-1  prior  to  the  test,  showed  some  fluctuations  during  the  pilot  test  and  then  declined  after  the 
test  until  December  2005  when  concentrations  began  to  increase.  Conversely,  iron  at  STSW- 
138A  was  not  detected  until  over  3  weeks  after  starting  the  demonstration  test  and  then  rose 
quickly  before  leveling  off.  Iron  concentrations  rose  slightly  near  the  end  of  the  test,  possibly 
due  to  the  higher  ethanol  dosing  in  the  last  period  of  the  test.  Iron  at  STSW-138A  remained 
relatively  high  for  several  months  after  the  test  and  then  iron  was  non-detect  by  August  2005. 
Iron  concentrations  at  downgradient  monitoring  well  STSW-166  were  virtually  non-detect  based 
on  a  PQL  of  0.3  mg/L),  which  also  is  the  secondary  MCL  for  iron.  The  high  iron  in  MW-1 
groundwater  appeared  to  have  attenuated  before  arriving  at  STSW-166  until  late  2006,  as  shown 
by  the  steady  iron  non-detects,  but  then  increased  thereafter,  similar  to  active  values  of  the  pilot 
test. 

Manganese  concentrations  increased  in  monitoring  wells  MW-1  and  STSW-138A  following  the 
initiation  and  subsequent  increases  in  electron  donor  delivery.  Concentrations  in  MW-1 
appeared  to  be  less  than  0.1  mg/1  prior  to  the  test  and  then  increased  steadily  to  nearly  0.2  mg/L 
during  the  perchlorate  degradation  period.  After  the  bioaugmentation  of  MW-1  in  late  March 
2004,  manganese  concentrations  increased  again  to  nearly  0.6  mg/1  shortly  after  the  tennination 
of  the  test.  Manganese  at  MW-1  decreased  slightly  thereafter,  but  has  remained  at  approximately 
0.5  mg/1  though  September  2009.  Importantly,  manganese  concentrations  at  well  STSW-138A 
remained  below  the  secondary  MCL  for  manganese  (0.05  mg/L)  throughout  the  study. 
Manganese  concentrations  at  downgradient  monitoring  well  STSW-166  were  below  the 
secondary  MCL  during  the  latter  portion  of  the  pilot  test  and  were  non-detect  for  nearly  one  year 
thereafter.  However,  manganese  has  been  detected  at  STSW-166  at  concentrations  below  the 
secondary  MCL. 
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The  performance  objectives  and  results  for  this  Demonstration  are  shown  in  Table  6-1  and  are 
discussed  below. 


6.1  Ease  of  Installation 

The  ease  of  installation  of  electron  donor  delivery  components  was  evaluated  based  on  the 
experience  of  field  staff  and  the  actual  availability  and  costs  of  installed  equipment.  The  success 
criterion  for  this  objective  is  that  the  electron  donor  delivery  system  can  be  readily  installed 
using  standard  industry  procedures  and  contractors. 

This  objective  was  achieved  based  on  experience  with  the  actual  installation  of  the  groundwater 
recirculation  and  electron  donor  delivery  systems  at  the  IRCTS.  The  equipment  required  for  the 
active  groundwater  recirculation  and  injection  of  electron  donor  was  all  readily  available  through 
local  drillers  and  plumbing  suppliers.  The  CIO 2  biofouling  control  system  was  also  available 
and  straightforward  to  install.  The  procedures  used  to  install  the  equipment  were  standard  and 
well  established  procedures  for  local  drillers  and  the  procedures  were  simple  enough  to  be 
conducted  by  field  technicians  with  training  in  basic  plumbing  techniques. 


6.2  Ease  of  Electron  Donor  Delivery  Events 

The  ease  of  electron  donor  delivery  events  was  evaluated  based  on  the  experience  of  field  staff 
who  conducted  the  actual  electron  donor  events.  The  success  criterion  for  this  objective  is  that 
electron  donor  delivery  events  can  be  conducted  by  field  staff  with  minimal  training  and  effort. 

This  objective  was  achieved  based  on  experience  of  field  staff  with  the  actual  electron  donor 
delivery  events.  The  activities  and  procedures  required  for  the  electron  donor  delivery  events 
were  simple  enough  to  be  conducted  by  field  staff  with  minimal  specialized  training  and  effort. 

Electron  donor  was  added  to  the  groundwater  recirculation  injection  well  on  a  daily  basis. 
Commercially  available  ethanol  was  used  as  the  electron  donor.  There  were  some  safety  issues 
to  be  addressed  with  the  use  of  ethanol  as  a  result  of  its  flammability,  but  once  the  appropriate 
storage  equipment  and  procedures  were  put  in  place  there  were  no  significant  issues  with  the 
addition  of  electron  donor. 

The  groundwater  recirculation  system  was  operated  on  a  continuous  basis  and  there  were  no 
indications  that  significant  fouling  was  occurring  in  the  groundwater  injection  well.  The 
injection  well  was  equipped  with  a  high  level  shut  off  switch  to  shut  off  the  recirculation  of 
groundwater  if  the  water  level  in  the  injection  well  rose  indicating  that  the  well  was  becoming 
fouled  but  no  such  events  occurred  during  operation.  It  is  believed  that  the  pulsed  injection  of 
electron  donor  over  one  hour  each  day  followed  by  an  injection  of  CIO 2  was  an  effective 
operating  strategy  for  controlling  biofouling  of  the  injection  well. 
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TABLE  6-1:  PERFORMANCE  OBJECTIVES  AND  RESULTS 

Active  Perchlorate  Bioremediation  Demonstration 


Performance  Objective 

Data  Requirement 

Success  Criteria 

Results 

Qualitative  Performance  Objectives 

1)  Ease  of  Installation  of  Electron 
Donor  Delivery  Components 

Experience  of  demonstration 
operators;  actual  availability  and  costs 
of  installed  equipment 

Electron  donor  delivery  system  can  be  readily 
installed  by  standard  industry 
procedures/ contractors 

Objective  achieved  -  experience  with  system  installation 
demonstrates  that  electron  donor  delivery  system  can  be  readily 
installed  by  standard  industry  procedures/contractors 

2)  Ease  of  Electron  Donor  Delivery 
Events 

Experience  of  demonstration 
operators;  and  costs  of  events 

Electron  donor  delivery  events  can  be 
conducted  with  minimal  training  and  effort 

Obj  ective  achieved  -  Experience  of  operators  demonstrates  that 
electron  donor  delivery  events  can  be  conducted  with  minimal 
training  and  effort 

3)  Enhancement  of  Microbiological 
Activity 

Groundwater  and  soil  analyses  for 
geochemical  characterization 

Electron  donor  addition  enhances 
microbiological  activity  in  the  treatment  zone 

Objective  achieved  -  Groundwater  monitoring  data  demonstrates 
that  electron  donor  addition  enhances  microbiological  activity  in 
the  treatment  zone 

4)  Ease  of  Performance  Monitoring 
and  Validation 

Quality  of  data  and  ability  to  interpret 
and  quantify  biodegradation  with 
confidence 

Performance  monitoring  network  allows 
straightforward  data  collection,  interpretation 
and  validation 

Objective  achieved  -  Quality  of  data  and  ability  to  interpret  and 
quantify  biodegradation  with  confidence  demonstrates  that 
performance  monitoring  network  allows  straightforward  data 
collection,  interpretation  and  validation 

Quantitative  Performance  Objectives 

5)  Reduction  in  Perchlorate 
Concentration 

Groundwater  sampling  of  performance 
monitoring  wells 

Perchlorate  concentrations  reduced  to  practical 
quantitation  limit  of  0.004  mg/L 

Objective  achieved  -  Groundwater  sampling  of  performance 
monitoring  wells  demonstrates  that  the  average  perchlorate 
concentrations  were  reduced  to  below  the  practical  quantitation 
limit  of  4  pg/L 

6)  Radius  of  Influence  and  Distance 
for  Degradation 

Groundwater  sampling  of  performance 
monitoring  wells 

Radius  of  influence  for  electron  donor  addition 
will  extend  to  taiget  treatment  area  and 
perchlorate  will  be  degraded  before 
groundwater  reaches  the  furthest  downgradient 
performance  monitoring  wells. 

Objective  achieved  -  Groundwater  sampling  of  performance 
monitoring  wells  during  tracer  test  and  following  electron  donor 
addition  demonstrate  that  the  area  of  influence  extends  between 
injection  and  extraction  wells  and  perchlorate  was  degraded 
before  groundwater  reaches  downgradient  performance 
monitoring  wells 

Notes: 

|Jg/L  -  micrograms  per  Liter 
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6.3  E  nhancement  of  M  icrobiological  Activity 

The  enhancement  of  microbiological  activity  was  evaluated  using  groundwater  analysis  for 
geochemical  parameters.  The  success  criterion  for  this  objective  is  that  electron  donor  addition 
enhances  microbiological  activity  in  the  treatment  zone. 

This  objective  was  achieved  based  on  the  results  of  chemical  and  geochemical  characterization. 
Groundwater  monitoring  data  for  chemical  and  geochemical  parameters  demonstrated  that 
electron  donor  addition  enhanced  microbiological  activity  in  the  treatment  zone.  Significant  and 
sustained  reductions  in  ORP  were  observed  following  addition  of  electron  donor  and  provide  the 
first  indication  that  biological  activity  was  enhanced  by  the  addition  of  electron  donor.  A 
statistical  analysis  of  ORP  data  was  conducted  (see  Appendix  D)  and  shows  a  very  high  level  of 
confidence  that  the  injection  of  electron  donor  in  the  biobarrier  resulted  in  significant  reductions 
in  ORP  that  are  indicative  of  enhanced  biological  activity.  The  ORP  values  measured  in 
monitoring  wells:  (1)  MW-1;  and  (2)  STSW-138A  were  evaluated  before  (day  -34  to  day  -6)  and 
during  amendment  with  electron  donor  (day  56  to  day  232). 

The  mean  and  standard  deviation  of  the  ORP  values  from  each  monitoring  well  in  each  of  the 
two  time  periods  were  calculated  and  are  presented  in  Appendix  D  Tables  D-l  and  D-2.  In 
addition,  a  one-tailed  Student’s  t-test  was  conducted  at  a  5%  level  of  significance  and  assuming 
equal  sample  variances.  The  null  hypothesis  of  the  t-test  is  that  the  mean  ORP  value  for  the  time 
period  following  the  amendment  with  electron  donor  was  greater  than  or  equal  to  the  mean  ORP 
value  for  the  time  period  preceding  the  amendment,  or  the  mean  baseline  ORP.  Tables  D-l  and 
D-2  show  the  p-values  from  the  t-tests  for  ORP  data  from  MW-1  and  STDW-138A,  respectively. 
The  p-value  is  the  probability  of  obtaining  a  test  statistic  at  least  as  extreme  as  the  one  observed. 
If  the  p-value  is  less  than  the  specified  alpha  level,  i.e.,  0.05,  then  there  is  sufficient  evidence  to 
reject  the  null  hypothesis.  The  p-values  for  the  comparison  of  means  from  the  period  of  time 
before  amendment  and  after  amendment  for  MW-1  and  STSW-138A  are  1.56  x  10'10  and  6.5  x 
10,  respectively.  As  these  values  are  significantly  lower  than  0.05,  the  null  hypothesis  is 
rejected  and  we  can  conclude  that  the  mean  ORP  after  amendment  is  statistically  lower  than  that 
at  the  baseline.  Therefore,  the  results  of  the  t-test  confirm  that  ORP  concentrations  did  indeed 
decrease  after  amendment. 

The  reductions  in  perchlorate  concentrations  in  groundwater  observed  following  addition  of 
electron  donor  provide  additional  indications  that  biological  activity  was  enhanced  by  the 
addition  of  electron  donor  and  that  this  biological  activity  included  microorganisms  capable  of 
degradation  of  perchlorate.  The  reductions  in  perchlorate  are  discussed  further  in  Section  6.5. 


6.4  Ease  of  Performance  Monitoring  and  Validation 

The  ease  of  performance  monitoring  and  validation  was  evaluated  based  on  the  quality  of  the 
data  obtained  and  the  ability  to  interpret  and  quantify  biodegradation  with  confidence.  The 
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success  criterion  for  this  objective  is  that  the  performance  monitoring  network  and  sampling 
conducted  allows  for  straightforward  data  collection,  interpretation  and  validation. 

This  objective  was  achieved  based  on  the  data  obtained  during  the  demonstration.  The  quality  of 
the  data  obtained  and  the  ability  to  interpret  this  data  and  quantify  biological  activity  (by  the 
reduction  in  ORP)  with  confidence  and  reduction  in  perchlorate  demonstrated  that  the 
perfonnance  monitoring  network  allowed  for  straightforward  data  collection,  interpretation  and 
validation. 

The  monitoring  well  network  installed  for  the  demonstration  allowed  the  collection  of 
groundwater  samples  for  measurement  of  field  parameters  and  for  chemical  analysis  from  key 
locations  in  the  demonstration  test  area. 

Measurement  of  field  parameters  and  analysis  of  samples  collected  from  monitoring  wells 
allowed  for  data  to  be  collected  which  demonstrated  significant  reductions  in  ORP  associated 
with  the  enhancement  of  biological  activity  resulting  from  the  addition  of  electron  donor.  The 
reduction  in  ORP  in  samples  from  monitoring  wells  in  the  demonstration  area  provided  a 
quantitative  measure  of  the  biological  activity  in  the  subsurface.  The  monitoring  well  network 
allowed  for  the  collection  of  data  that  showed  the  reduction  in  perchlorate  concentrations  to 
validate  the  performance  of  the  technology. 


6.5  Reduction  in  Perchlorate  Concentration 

The  reduction  in  perchlorate  concentrations  was  evaluated  based  on  groundwater  sampling  of 
perfonnance  monitoring  wells.  The  success  criterion  for  this  objective  is  that  perchlorate 
concentrations  are  reduced  to  the  practical  quantitation  limit  of  4.0  pg/L.  Figure  5-4  shows  the 
concentration  of  perchlorate  in  key  monitoring  wells  in  the  biobarrier  over  the  course  of  the 
demonstration  test.  Appendix  D  presents  the  statistical  analysis  of  the  data  to  support  this 
conclusion. 

The  concentrations  of  perchlorate  in  monitoring  wells:  (1)  MW-1;  and  (2)  STSW-138A  varied 
between  1,400  pg/L  and  2,600  pg/L  before  operation  of  the  groundwater  recirculation  and 
amendment  addition  system  was  initiated  at  Day  “0”.  The  concentration  of  perchlorate  in  MW-1 
dropped  very  quickly  and  was  non-detect  (i.e.,  <4.0  pg/L)  by  day  29.  The  concentration 
remained  less  than  4.0  pg/L  until  the  end  of  the  test  at  Day  232  with  the  exception  of  two 
excursions  to  16  and  4.7  pg/L  on  Day  85  and  Day  176. 

The  concentration  of  perchlorate  in  STSW-138A  dropped  down  more  slowly  than  in  MW-1  but 
was  non-detect  (i.e.,  <4.0  pg/L)  by  day  85.  The  groundwater  recirculation  and  electron  donor 
amendment  system  was  shut  off  from  day  104  to  day  120.  During  this  period  of  time,  the 
concentration  of  perchlorate  in  monitoring  well  STSW-138A  increased  up  to  14  pg/L  at  day  116 
but  dropped  back  down  to  less  than  4.0  pg/L  on  day  127  and  remained  less  than  4.0  pg/L  to  the 
end  of  amendment  injection  period  at  day  232.  It  is  likely  that  when  the  recirculation  system  was 
shut  off  at  day  104,  un-amended  groundwater  from  upgradient  of  STSW-138A  began  to  flow 
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into  the  monitoring  well  and  resulted  in  the  short  tenn  increase  in  perchlorate  concentrations  in 
this  monitoring  well. 

The  average  perchlorate  concentrations  measured  in:  (1)  MW-1  from  day  29  to  the  end  of 
amendment  injection  period  (2.6  pg/L);  and  (2)  STSW-138A  from  day  85  to  the  end  of 

amendment  injection  period  (2.9  pg/L)  were  all  less  than  4.0  pg/L.  The  95th  percentile 

perchlorate  concentrations  measured  in:  (1)  MW-1  from  day  29  to  the  end  of  amendment 

injection  period  (3.6  pg/L);  and  (2)  STSW-138A  from  day  127  to  the  end  of  amendment 

injection  period  (2.0  pg/L)  were  all  less  than  4.0  pg/L. 

This  objective  was  achieved  based  on  groundwater  sampling  of  performance  monitoring  wells 
that  demonstrated  that  the  average  perchlorate  concentrations  were  reduced  to  below  the  PQL  of 
4.0  pg/L  during  the  during  the  operating  period. 

6.6  R  adius  of  I  nfluence  and  Distance  for  Degradation 

The  radius  of  influence  and  distance  for  degradation  was  evaluated  based  on  the  results  of 
groundwater  samples  collected  from  the  perfonnance  monitoring  wells.  The  success  criterion 
for  this  objective  is  that  the  radius  of  influence  for  electron  donor  addition  will  extend  between 
recirculation  wells  and  that  perchlorate  will  be  degraded  before  groundwater  reaches  the  furthest 
downgradient  performance  monitoring  well. 

This  objective  was  achieved  based  on  groundwater  sampling  results  from  performance 
monitoring  wells  during  the  tracer  tests  and  following  electron  donor  delivery  which 
demonstrated  that  the  radius  of  influence  of  the  system  extends  between  the  recirculation  wells 
and  that  perchlorate  was  degraded  before  groundwater  reached  downgradient  perfonnance 
monitoring  wells. 

A  summary  of  the  results  of  the  tracer  test  is  shown  in  Figures  5-2.  The  figures  show  the  tracer 
concentrations  in  wells  in  the  demonstration  test  area.  During  the  tracer  test,  groundwater  was 
extracted  from  EW-1  at  a  rate  of  20  gpm  and  from  EW-2  at  a  rate  of  40  gpm  and  all  of  the 
extracted  groundwater  was  injected  into  RW-1.  The  tracer  was  observed  in  EW-2  after 
approximately  50  days  demonstrating  a  hydraulic  connection  between  the  injection  and 
extraction  well.  The  tracer  was  observed  at  EW-1  with  a  lower  extraction  rate  starting  at  about 
200  days  again  demonstrating  a  hydraulic  connection  between  the  injection  and  extraction  well. 

The  distance  for  degradation  was  demonstrated  by  the  reductions  in  perchlorate  in  monitoring 
wells  MW-1  and  STSW-138A  approximately  50  feet  and  85  feet  from  the  injection  well  RW-1. 
Degradation  of  perchlorate  occurred  in  wells  very  close  to  the  alignment  of  the  biobarrier 
indicating  that  the  degradation  of  perchlorate  can  occur  within  a  very  short  distance  from  the 
electron  donor  injection  point. 
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7.  COST  ASSESSMENT 

This  section  presents  the  results  of  a  cost  assessment  to  implement  EISB  for  perchlorate 
impacted  groundwater  using  the  active  approach  for  the  addition  of  electron  donor.  Section  7.1 
describes  a  costing  model  that  was  developed  for  the  application  of  EISB  with  a  comparison  to 
other  approaches  to  implementing  EISB  and  to  a  pump  and  treat  system.  Section  7.2  presents  an 
assessment  of  the  cost  drivers  for  the  application  of  the  technology,  and  Section  7.3  presents  the 
results  of  an  analysis  of  the  costing  model. 

7.1  Cost  Model 

A  cost  model  was  developed  for  EISB  for  this  report  and  for  the  recently  released 
SERDP/ESTCP  monograph  on  In  Situ  Bioremediation  of  Perchlorate  in  Groundwater  (Stroo  and 
Ward,  2009). 

The  cost  model  was  developed  for  a  template  site  based  on  a  typical  site  with  perchlorate 
impacted  shallow  groundwater.  The  specific  site  characteristics  used  are  presented  in  Table  7-1 
and  an  illustration  of  the  plume  and  biobarrier  are  provided  in  Figure  7-1.  Cost  estimates  were 
prepared  for  an  active  EISB  remedy  along  with  three  other  approaches  to  implementing  EISB 
and  for  a  conventional  pump  and  treat  system.  Using  the  template  site  conditions,  the  cost  model 
identifies  the  major  cost  drivers  for  the  active  approach  and  provides  an  estimate  of  costs  for  the 
capital,  O&M,  and  long-tenn  monitoring.  Capital  costs  included  design  and  pennitting 
activities,  mobilization,  site  preparation,  well  installation,  chemical  reagents,  management,  and 
derived  waste  disposal.  O&M  costs  included  mobilization,  equipment  replacement  and  supplies 
(e.g.,  electron  donor).  Long-tenn  monitoring  costs  included  field  supplies,  sampling  equipment, 
laboratory  analysis  and  regulatory  reporting.  Labor  associated  with  the  planning,  procurement 
and  implementation  of  all  aspects  of  the  active  EISB  approach  is  also  included.  Excluded  from 
consideration  are  the  costs  of  pre-remediation  investigations  (e.g.,  plume  delineation,  risk 
detennination,  and  related  needs),  treatability  studies,  source  zone  treatment,  and  post 
remediation  decommissioning  activities. 

The  cost  estimates  focused  on  treatment  of  a  contaminated  plume  of  groundwater  and  costs  for 
possible  source  zone  treatment  are  not  included.  In  reality,  it  may  be  appropriate  to  treat  source 
areas  which  may  contain  a  significant  mass  of  perchlorate  and  contribute  slowly  to  elevated 
concentrations  in  groundwater.  A  perchlorate  “source”  may  take  a  variety  of  forms  including: 

1 .  perchlorate  in  the  geological  media  above  the  water  table  (the  “vadose  zone”)  which  is 
carried  into  the  groundwater  by  water  infiltrating  from  the  surface  and  flushing  the 
perchlorate  into  the  groundwater; 

2.  perchlorate  in  the  vadose  zone  which  dissolves  into  the  groundwater  as  groundwater 
elevations  increase  (possibly  on  an  intermittent  basis)  and  saturate  the  vadose  zone 
containing  the  perchlorate; 

3.  perchlorate  disposed  of  below  the  water  table  in  a  manner  that  allows  the  perchlorate  to 
be  releases  into  the  groundwater  over  an  extended  period  of  time;  and 
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TABLE  7-1:  SITE  CHARACTERISTICS  AND  DESIGN  PARAMETERS  FOR  EISB  OF  PERCHLORATE  IMPACTED  GROUNDWATER 
Active  Perchlorate  Bioremediation  Demonstration 


Scenario  /  Case  Description  and  Number 

Accelerated 

Low 

High 

Low 

Donor 

Demand 

Case 

High 

Donor 

Demand 

Case 

Low  GW 

High  GW 

Deep  GW 
Case 

Thin 

Thick 

Narrow 

Wide 

Design  Parameter 

units 

Base  Case 

Clean  Up 

Perchlorate 

Perchlorate 

Velocity 

Velocity 

Interval 

Interval 

Plume 

Plume 

Case 

Cone.  Case 

Cone.  Case 

Case 

Case 

Case 

Case 

Case 

Case 

Case  1 

Case  2 

Case  3 

Case  4 

Case  5 

Case  6 

Case  7 

Case  8 

Case  9 

Case  10 

Case  1 1 

Case  12 

Case  13 

Width  of  Plume 

meters 

120 

120 

120 

120 

120 

120 

120 

120 

120 

120 

120 

30 

240 

feet 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

o 

o 

800 

Length  of  Plume 

meters 

240 

240 

240 

240 

240 

240 

240 

240 

240 

240 

240 

240 

240 

feet 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

Porosity 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

Gradient 

0.008 

0.008 

0.008 

0.008 

0.008 

0.008 

0.0008 

0.016 

0.008 

0.008 

0.008 

0.008 

0.008 

Hydraulic  Conductivity* 

cm/sec 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

Upgradient  Perchlorate 
Concentration 

mg/L 

2 

2 

0.4 

10 

2 

2 

2 

2 

2 

2 

2 

2 

2 

Downgradient  Perchlorate 
Concentration 

mg/L 

1.1 

1.1 

0.22 

5.5 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

Nitrate  Concentration 

mg/L 

15 

15 

15 

15 

5 

30 

15 

15 

15 

15 

15 

15 

15 

Dissolved  Oxygen  Concentr  ation 

mg/L 

5 

5 

5 

5 

2 

8 

5 

5 

5 

5 

5 

5 

5 

Depth  to  Water 

m  bgs 

3 

3 

3 

3 

3 

3 

3 

3 

30 

3 

3 

3 

3 

ft  bgs 

10 

10 

10 

10 

10 

10 

10 

10 

100 

10 

10 

10 

10 

Vertical  Saturated  Thickness 

m 

9 

9 

9 

9 

9 

9 

9 

9 

9 

3 

15 

9 

9 

« 

30 

30 

30 

30 

30 

30 

30 

30 

30 

10 

50 

30 

30 

Cross  Sectional  Area  of  Plume 

m2 

1,080 

1,080 

1,080 

1,080 

1,080 

1,080 

1,080 

1,080 

1,080 

360 

1,800 

270 

2,160 

ft2 

12,000 

12,000 

12,000 

12,000 

12,000 

12,000 

12,000 

12,000 

12,000 

4,000 

20,000 

3,000 

24,000 

GW  Seepage  Velocity 

m/year 

10 

10 

10 

10 

10 

10 

1 

20 

10 

10 

10 

10 

10 

ft/year 

33 

33 

33 

33 

33 

33 

3.3 

66 

33 

33 

33 

33 

33 

Perchlorate  Treatment  Objective 

mg/L 

0.0245 

0.0245 

0.0245 

0.0245 

0.0245 

0.0245 

0.0245 

0.0245 

0.0245 

0.0245 

0.0245 

0.0245 

0.0245 

Assumed  Number  of  Pore 

Volumes  to  Flush  Plume 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

Number  of  Barriers  Perpendicular 
to  GW  Flow 

1 

5 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

GW  Travel  Time  to  Barrier(s) 

years 

24 

5 

24 

24 

24 

24 

240 

12 

24 

24 

24 

24 

24 

Years  to  Clean  Up  GW 

years 

48 

10 

48 

48 

48 

48 

480 

24 

48 

48 

48 

48 

48 

notes: 

*  hydraulic  conductivity  based  on  uniform  silty  sand  aquifer 

-  input  parameters  changed  from  base  case 

bgs  -  below  ground  surface 

cm/sec  -  centimeters  per  second 

ft  -  feet 

GW  -  groundwater 

kg  -  kilograms 

L  -  liters 

m  -  meters 

mg/L  -  milligrams  per  liter 

Cone.  -  Concentration 
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4.  perchlorate  which  was  released  into  the  groundwater  at  high  concentrations  and  diffused 
into  low  hydraulic  conductivity  (K)  units  in  the  geological  media  and  which  continue  to 
diffuse  out  of  the  low  K  units  as  the  upgradient  source  of  perchlorate  is  depleted. 

If  the  “source”  material  is  not  treated,  it  may  continue  to  feed  the  plume  for  an  extended  period 
of  time  and  it  may  be  necessary  to  treat  the  plume  for  a  longer  period  of  time  until  the  source 
zone  is  sufficiently  depleted.  The  active  remedial  approach  could  be  used  in  a  modified 
configuration  to  treat  source  areas  below  the  water  table.  The  benefits  of  an  active  approach  in 
the  source  area  would  be  that  the  time  frame  for  operation  could  be  significantly  less  than  that 
for  a  system  that  simply  treats  a  downgradient  plume  of  perchlorate  as  it  released  from  the  source 
area.  Applying  an  active  approach  in  the  source  area  would  likely  be  more  expensive  than  a 
downgradient  barrier  in  terms  of  initial  capital  costs  and  annual  O&M  costs  but  overall  savings 
may  be  achieved  because  of  a  shorter  duration  of  operation.  Costs  for  active  treatment  of  source 
areas  are  discussed  in  Section  7.3.  Sources  of  perchlorate  above  the  water  table  may  be  treated 
using  other  approaches  such  as  enhanced  flushing  of  the  vadose  zone  that  are  beyond  the  scope 
of  the  cost  estimate  presented  in  this  chapter. 

To  obtain  a  clearer  picture  of  life-cycle  costs  for  the  various  options,  estimates  include  the  Net 
Present  Value  (NPV)  of  future  costs.  The  NPV  calculations  provide  cash  flow  analysis  for  30 
years,  showing  the  costs  by  category  for  each  year.  The  future  costs  are  only  carried  forward  for 
30  years  on  the  basis  that  the  NPV  of  future  costs  beyond  the  30-year  time  frame  are  small  and 
the  future  costs  beyond  the  30-year  period  of  time  are  difficult  to  predict.  O&M  and  long-term 
monitoring  costs  are  discounted  at  a  rate  of  3%,  to  develop  the  NPV  estimates  of  future  costs 
(DOD,  1995).  The  rate  of  3%  is  based  on  the  U.S.  Federal  Government  Office  of  Management 
and  Budget  “Real  Interest  Rates  on  Treasury  Notes  and  Bonds”  for  20-year  and  30-year  notes 
and  bonds  of  2.8%  (Office  of  Management  and  Budget,  2008). 

The  cost  model  also  estimates  the  impact  of  changes  in  site  characteristics  and  design 
parameters.  Using  the  template  site  as  a  baseline  condition,  site  characteristics  and  design 
parameters  (e.g.,  depth  to  groundwater,  contaminant  plume  width,  and  groundwater  velocity) 
were  varied  individually  and  the  twelve  iterations  are  shown  in  Table  7-1.  This  specific  analysis 
provides  some  insight  into  how  capital,  O&M,  and  long-tenn  monitoring  costs  are  affected  by 
changing  specific  variables. 

The  base  case  assumes  a  homogenous  silty  sand  aquifer  from  a  depth  of  3  meters  (m) 
(approximately  10  feet  [ft])  below  ground  surface  to  12  m  (40  ft)  below  ground  surface  with  a 
hydraulic  conductivity  of  0.001  cm/sec,  a  horizontal  gradient  of  0.008  m/m  and  a  porosity  of 
0.25.  These  aquifer  characteristics  result  in  a  groundwater  seepage  velocity  of  approximately  10 
m/year  (yr)  (33  ft/yr)}.  The  plume  of  perchlorate-impacted  groundwater  extends  along  the 
direction  of  groundwater  flow  for  240  m  (800  ft)  and  is  120  m  (400  ft)  in  width.  The 
concentration  of  perchlorate  at  the  upgradient  side  of  the  plume  is  2  mg/L  and  the  concentration 
on  the  downgradient  side  is  1.1  mg/L.  Oxygen  and  nitrate  will  contribute  demand  for  electron 
donor  and  the  assumed  concentrations  of  dissolved  oxygen  and  nitrate  are  5  mg/L  and  15  mg/L 
respectively. 
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The  base  case  also  assumes  that  two  pore  volumes  of  clean  water  will  need  to  flush  through  the 
impacted  areas  to  achieve  the  clean-up  objectives.  In  reality,  the  number  of  pore  volumes  of 
clean  water  required  to  flush  through  the  subsurface  to  achieve  target  treatment  objectives  will  be 
determined  by  a  number  of  factors,  such  the  degree  of  heterogeneity  of  the  geological  media. 
Variations  in  the  K  of  the  aquifer  material  can  allow  significant  mass  of  perchlorate  to  diffuse 
into  low  K  layers  and  then  act  as  an  ongoing  source  of  perchlorate  to  the  higher  K  zone  as  the 
perchlorate  is  flushed  from  the  higher  K  zones.  In  most  geological  settings,  more  than  two  pore 
volumes  will  be  required  to  achieve  treatment  objectives  and  longer-term  operation  of  the 
remedial  measures  will  be  required.  The  assumption  that  two  pore  volumes  of  flushing  are 
required  to  achieve  treatment  objectives  could  only  be  valid  for  situations  where  there  is  very 
unifonn  K  of  the  geological  media  and  is  likely  an  optimistic  assumption  for  most  real  world 
situations. 

The  base  case  design  incorporates  one  biobarrier  on  the  downgradient  edge  of  the  plume  to  treat 
water  as  it  flows  across  the  line  of  the  biobarrier.  Based  on  the  groundwater  seepage  velocity  of 
10  m/yr  (33  ft/yr),  a  plume  that  extends  for  240  m  (800  ft)  along  the  direction  of  groundwater 
flow  and  the  assumed  need  to  flush  two  pore  volumes  of  clean  water  through  the  impacted 
aquifer  to  achieve  clean-up  standards,  it  would  be  expected  to  take  approximately  48  years  for 
the  plume  to  be  treated  in  the  base  case.  If  more  than  two  pore  volumes  of  flushing  are  actually 
required  to  achieve  treatment  objectives,  the  biobarrier  would  need  to  be  operated  beyond  the  30- 
year  time  frame  considered  in  this  costing  exercise  but  the  concentrations  to  be  treated  would 
likely  be  reduced  significantly  and  operating  requirements  reduced.  The  costs  of  this  potential 
future  operation  would  be  incurred  more  than  30  years  into  the  future  and  the  NPV  of  these  costs 
would  not  be  as  significant  as  the  costs  incurred  for  operation  in  the  near  and  medium  term  (i.e., 
less  than  30  years). 

The  perchlorate  treatment  objective  that  was  used  for  the  template  site  was  based  on  the  chronic 
exposure  reference  dose  (and  the  resulting  drinking  water  equivalent  concentration)  selected  by 
the  U.S.  Environmental  Protection  Agency  in  2005  (http://www.epa.gov/iris/subst/1007.htm)  of 
24.5  pg/L  (0.0245  mg/L).  A  lower  treatment  objective  would  increase  the  costs  associated  with 
the  implementation  of  the  approaches  presented  here. 

The  active  bioremediation  approach  considered  can  achieve  low  treatment  criteria  (i.e.,  below 
0.004  mg/L)  but  to  achieve  lower  target  treatment  criteria,  a  higher  safety  factor  will  be  required 
in  the  design  and  operation  of  each  of  the  remedies  such  that  pockets  or  layers  of  low  K 
geological  material  containing  untreated  groundwater  with  some  perchlorate  do  not  remain  or 
transmit  perchlorate  in  groundwater  following  treatment  and  the  system  may  need  to  be  operated 
for  a  longer  period  of  time.  If  a  very  low  target  treatment  objective  is  required,  even  small 
pockets  or  layers  of  untreated  groundwater  could  result  in  groundwater  samples  exceeding  the 
target  criteria.  Layers  of  low  K  geological  material  exist  at  many  sites  where  inter-bedded  clay, 
silts,  and  sands  are  present  and  can  serve  as  longer  term  repositories  for  perchlorate  from  which 
diffusion  is  the  dominant  transport  mechanism.  These  pockets  or  layers  may  release  perchlorate 
to  flowing  groundwater  after  treatment  of  perchlorate  in  the  higher  K  units  has  been  completed. 
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As  discussed  above,  the  presence  of  significant  low  K  repositories  of  perchlorate  and  low  target 
treatment  concentrations  would  affect  the  assumption  used  in  the  base  case  that  two  pore 
volumes  of  groundwater  need  to  be  flushed  through  the  plume  to  achieve  the  target  treatment 
objectives.  If  additional  clean  groundwater  needs  to  be  flushed  through  the  plume  area  to 
achieve  remedial  action  objectives  then  the  treatment  system  will  need  to  be  operated  for  a 
longer  period  of  time  and  incur  additional  long-term  O&M  and  monitoring  costs.  The  additional 
safety  factor  in  design  and  possibly  longer-term  operation  will  increase  costs  to  achieve  lower 
target  treatment  objectives  but  the  impact  of  a  specific  change  in  the  target  treatment 
concentration  is  difficult  to  predict  without  extensive  and  very  detailed  site  characterization  and 
contaminant  transport  modeling. 

The  active  biobarrier  alternative  assumes  that  a  series  of  injection  and  extraction  wells  will  be 
installed  along  the  alignment  of  the  biobarrier  and  a  groundwater  recirculation  system  will  be 
constructed  to  recirculate  groundwater  and  distribute  electron  donor  across  the  biobarrier. 
Groundwater  will  be  recirculated  between  injection  and  extraction  wells  and  a  soluble  electron 
donor  will  be  added  to  the  water  being  recirculated  to  distribute  the  electron  donor  across  the 
plume  of  perchlorate  impacted  groundwater.  For  the  purpose  of  this  cost  model  it  is  assumed 
that  this  initial  system  installation  is  the  same  as  would  be  used  for  a  semi-passive  approach  to 
the  addition  of  electron  donor.  The  costing  has  been  developed  based  on  circulating 
groundwater  and  adding  electron  on  a  continuous  basis.  The  operating  costs  would  be  higher 
than  for  a  semi-passive  system  as  a  result  of  the  increased  operating  requirements  and  increased 
potential  for  biofouling  of  injection  wells. 

The  other  EISB  approaches  considered  here  include:  passive  electron  donor  injection,  semi¬ 
passive  electron  donor  injection,  and  a  trench  biowall.  The  passive  EISB  system  assumes  that  a 
series  of  injection  wells  are  installed  across  the  plume  and  that  emulsified  vegetable  oil  (EVO)  is 
injected  into  these  wells  every  three  years.  The  semi-passive  system  would  be  set  up  in  a  manner 
almost  identical  to  the  active  system  but  would  be  operated  on  an  intennittent  rather  than  a 
continuous  basis.  The  trench  biowall  EISB  system  assumes  that  a  trench  is  excavated  to 
intercept  the  plume  of  perchlorate-impacted  groundwater  and  is  backfilled  with  mulch  and  EVO. 
It  is  assumed  that  the  biowall  is  rejuvenated  by  injecting  additional  EVO  after  4  and  8  years  and 
every  3  years  thereafter. 

The  groundwater  extraction  and  treatment  or  pump  and  treat  system  included  for  comparison 
would  be  similar  to  the  biobarrier  system  in  that  a  row  of  extraction  and  injection  wells  would  be 
used  to  bring  groundwater  to  the  surface  and  to  re-inject  the  groundwater  but  rather  than 
amending  the  groundwater  with  electron  donor  the  groundwater  would  be  treated  to  remove 
perchlorate  prior  to  reinjection  on  a  continuous  basis.  The  groundwater  treatment  component  of 
this  system  would  be  a  small-scale  bioreactor  to  degrade  perchlorate. 

A  series  of  twelve  variations  in  site  conditions  and/or  design  parameters  were  developed  and  the 
cost  implications  of  these  variations  on  the  active  EISB  system  were  estimated.  The  first 
variation  of  the  base  case,  Case  2:  Accelerated  Clean  Up  Case,  utilizes  five  biobarriers  aligned 
perpendicular  to  the  direction  of  groundwater  flow  distributed  every  48  m  (160  ft)  within  the  240 
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m  (800  ft)  long  plume.  This  will  provide  treatment  of  the  plume  at  one  downgradient  and  four 
intennediate  locations  rather  than  just  at  the  downgradient  edge  of  the  plume.  Based  on  the 
seepage  velocity  of  10  m/yr  (33  ft/yr)  and  the  assumption  that  two  pore  volumes  of  clean  water 
need  to  flow  through  the  plume  area  to  achieve  clean  up,  this  case  will  require  approximately  10 
years  to  treat  the  groundwater  rather  than  the  48  years  of  the  base  case. 

The  3rd  and  4th  cases  incorporate  reduced  and  elevated  concentrations  of  perchlorate  in 
groundwater  as  shown  in  Table  7-1.  The  5th  and  6th  cases  assume  lower  and  higher 
concentrations  of  nitrate  and  dissolved  oxygen  that  will  result  in  a  higher  and  lower  demand  for 
electron  donor.  The  7th  and  8th  cases  incorporate  lower  and  higher  groundwater  seepage 
velocities  resulting  from  changes  in  the  hydraulic  gradient  from  the  base  case.  The  9th  case 
assumes  that  the  depth  to  groundwater  is  30  m  (100  ft)  rather  than  the  3  m  (10  ft)  in  the  base 
case.  The  10th  and  1 1th  cases  assume  thin  and  thick  vertical  interval  of  3  m  (10  ft)  and  15  m  (50 
ft)  rather  than  the  9  m  (30  ft)  of  the  base  case.  The  12th  and  13th  case  assume  a  narrow  plume  (30 
m  [100  ft]  in  width)  and  a  wide  plume  (240  m  [800  ft]  in  width)  rather  than  the  120  m  (400  ft) 
width  of  the  base  case. 

The  costs  of  the  base  case  and  the  variations  are  discussed  in  Section  7.3. 


7.2  Cost  Drivers 

The  costs  to  implement  EISB  for  perchlorate  impacted  groundwater  using  the  active  approach 
for  the  addition  of  electron  donor  will  vary  significantly  from  site  to  site.  The  key  costs  drivers 
are  listed  below  followed  by  a  brief  discussion  of  the  impact  on  cost. 

•  Width  of  Plume  (perpendicular  to  the  direction  of  groundwater  flow)  -  Treatment 
systems  for  wider  plumes  require  more  recirculation  wells,  equipment,  electron  donor 
and  labor  to  operate.  Some  system  costs,  such  as  design  and  mobilization  will  be 
relatively  insensitive  to  the  size  of  a  system  but  many  costs  will  increase  in  direct 
proportion  with  an  increase  in  the  width  of  the  area  to  be  treated. 

•  Length  of  Plume  to  be  Treated  -  Treatment  systems  may  be  designed  to  treat  the  entire 
length  of  a  plume  in  a  shorter  time  period  by  installing  recirculation  wells  at  many 
locations  along  the  length  of  the  plume  or  they  may  be  designed  to  treat  a  plume  over  a 
longer  period  of  time  as  the  groundwater  flows  through  a  few  biobarriers  aligned 
perpendicular  to  the  direction  of  groundwater  flow.  In  either  case,  the  costs  will  be 
higher  for  plumes  of  greater  length.  Systems  designed  to  treat  plumes  quickly  will 
require  more  recirculation  wells,  more  equipment,  more  electron  donor  and  more  labor  to 
operate  than  systems  designed  to  treat  perchlorate  over  a  longer  period  of  time.  Systems 
designed  to  treat  plumes  as  they  flow  through  a  small  number  of  biobarriers  will  need  to 
operate  for  longer  periods  of  time  if  the  plume  to  be  treated  has  a  greater  length. 

•  Vertical  thickness  of  the  area  of  impacted  groundwater  -  Systems  designed  to  treat 
plumes  with  a  greater  vertical  thickness  will  be  more  expensive  as  they  will  require 
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longer  screen  in  the  recirculation  wells,  higher  capacity  pumps,  piping  and  other 
equipment,  more  electron  donor  and  some  additional  labor  to  operate.  As  with  the  length 
of  the  plume,  some  system  costs,  such  as  design  and  mobilization  costs,  will  be  relatively 
insensitive  to  the  size  of  a  system  but  many  costs  will  increase  in  direct  proportion  with 
an  increase  in  the  vertical  thickness  of  the  area  to  be  treated. 

•  Depth  of  the  interval  to  be  treated  -  System  designed  to  treat  perchlorate  at  greater 
depths  will  be  somewhat  more  expensive  than  shallow  plumes  as  a  result  of  the  higher 
costs  of  installation  recirculation  wells.  Most  other  capital  and  operating  costs  will  not  be 
impacted  greatly  by  the  need  to  treat  deeper  plumes  of  perchlorate  impacted  groundwater. 

•  The  area  of  the  plume  of  impacted  groundwater  to  be  treated  -  As  discussed  above, 
systems  may  be  designed  to  treat  the  entire  length  of  a  plume  on  a  short  time  frame  by 
installing  recirculation  wells  at  many  locations  along  the  length  of  the  plume  or  they  may 
be  designed  to  treat  a  plume  over  a  longer  period  of  time  as  the  groundwater  flows 
through  a  few  biobarriers  aligned  perpendicular  to  the  direction  of  groundwater  flow. 
Treating  the  entire  plume  will  increase  the  initial  capital  costs  relative  to  treating  the 
plume  as  water  flows  through  a  small  number  of  biobarriers  but  the  long-term  costs  will 
be  less  because  treatment  will  be  completed  over  a  shorter  period  of  time. 

•  Ambient  groundwater  velocity  -  Systems  design  to  treat  higher  ambient  groundwater 
velocities  will  be  more  expensive  because:  higher  groundwater  recirculation  rates  or 
additional  recirculation  wells  will  likely  be  required  to  distribute  electron  donor  across 
the  width  of  the  plume  and  the  higher  groundwater  velocities  will  result  in  greater 
demand  for  electron  donor  as  higher  quantities  of  perchlorate  and  other  electron  acceptors 
will  be  flowing  through  the  target  treatment  zone.  A  higher  groundwater  velocity  will, 
however,  usually  allow  for  clean-up  criteria  to  be  achieved  in  a  shorter  period  of  time  as 
water  flows  faster  through  the  impacted  geological  media. 

•  Hydraulic  conductivity  (K)  of  the  geological  media  containing  the  impacted 
groundwater  -  Sites  with  a  high  K  will  generally  have  high  groundwater  velocities  and 
associated  higher  costs  as  discussed  above.  Systems  at  low  K  sites  will  generally  be  less 
expensive  because  of  the  lower  groundwater  velocity  but  the  amount  of  the  costs  savings 
may  be  reduced  somewhat  by  the  need  for  a  greater  number  of  recirculation  wells  which 
may  be  required  to  recirculate  a  sufficient  amount  of  groundwater  to  maintain  hydraulic 
control. 

•  The  variation  in  the  K  of  different  layers  in  the  geological  media  -  Sites  with  a  high 
degree  of  variation  in  the  K  of  different  layers  in  the  geological  media  will  have  increases 
costs  as  a  result  of  the  greater  number  of  pore  volumes  of  clean  water  required  to  flush 
through  the  subsurface  to  achieve  target  treatment  objectives.  Variations  in  the  K  of  the 
aquifer  material  can  allow  significant  mass  of  perchlorate  to  diffuse  into  low  K  layers  and 
then  act  as  an  ongoing  source  of  perchlorate  to  the  higher  K  zone  as  the  perchlorate  is 
flushed  from  the  higher  K  zones.  The  need  for  more  pore  volumes  of  water  to  flush  the 
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subsurface  will  result  in  the  need  to  operate  the  system  for  a  longer  period  of  time  with  an 
associated  increase  in  OM&M  costs. 

•  Concentration  of  perchlorate  in  impacted  groundwater  -  Higher  concentrations  of 
perchlorate  may  not  impact  the  initial  capital  costs  to  a  large  extent  but  will  increase 
OM&M  costs  for  systems  in  two  ways.  First,  higher  concentrations  of  perchlorate  will 
require  more  clean  water  to  flush  the  perchlorate  from  the  geological  media  and  therefore 
a  longer  period  of  operation.  Second,  the  higher  concentrations  will  require  more 
electron  donor  to  degrade  the  perchlorate  present,  although  the  impact  of  this  factor  may 
be  small  at  most  sites  where  the  total  demand  for  electron  donor  is  dominated  by 
parameters  such  DO,  nitrate  and  sulfate  rather  than  by  the  perchlorate  concentration. 

•  Target  treatment  concentration  -  EISB  can  achieve  low  treatment  criteria  (i.e.,  below  4 
pg/L)  but  the  lower  the  target  treatment  criteria,  the  higher  the  safety  factor  required  in 
the  design  and  operation  of  the  system  so  that  pockets  or  layers  of  low  K  geological 
material  containing  untreated  groundwater  with  some  perchlorate  do  not  remain  or 
transmit  perchlorate  in  groundwater  following  treatment.  If  a  very  low  target  treatment 
objective  is  required,  even  small  pockets  or  layers  of  untreated  groundwater  could  result 
in  groundwater  samples  exceeding  the  target  criteria  and  operation  of  the  system  for  a 
long  period  of  time  may  be  required.  Layers  of  low  K  geological  material  exist  at  many 
sites  where  inter-bedded  clay,  silts,  and  sands  are  present  and  can  serve  as  longer  term 
repositories  for  perchlorate  from  which  diffusion  is  the  dominant  transport  mechanism. 
These  pockets  or  layers  may  release  perchlorate  to  flowing  groundwater  after  substantial 
treatment  of  perchlorate  in  the  higher  K  units  has  been  completed. 

•  Concentration  of  other  electron  acceptors  -  High  concentration  of  other  electron 
acceptors  such  as  DO  and  nitrate  will  increase  the  amount  of  electron  donor  required  to 
degrade  perchlorate.  The  increased  electron  donor  demand  will  increase  the  operating 
costs  somewhat  for  the  system. 


7.3  Cost  Analysis 

The  detailed  breakdown  of  the  estimated  capital  costs,  annual  O&M  costs,  long-tenn  monitoring 
costs  and  the  NPV  of  these  costs  for:  (1)  the  semi-passive  EISB;  (2)  the  passive  EISB;  (3)  the 
active  EISB;  (4)  the  trench  biowall  EISB;  and  (5)  the  equivalent  P&T  system  are  presented  in  the 
Final  Report.  A  summary  of  these  costs  is  presented  in  Table  7-2. 

The  capital  cost,  including  design,  installation  of  wells,  installation  of  the  groundwater 
recirculation  and  amendment  system  and  system  start  up  and  testing  for  the  active  EISB  system 
is  approximately  $430,000  and  the  annual  O&M  cost  is  estimated  to  be  $60,000  per  year.  The 
NPV  of  the  operation  and  maintenance  represents  an  additional  $1,200,000  of  costs  over  a  30- 
year  life.  The  NPV  of  the  long-tenn  monitoring  costs  is  estimated  to  be  $350,000  to  give  a  total 
current  value  cost  for  the  alternative  of  $1,980,000.  The  total  cost  of  the  remedy  over  30  years  is 
estimated  to  be  $2,700,000.  The  cross  sectional  area  of  the  plume  for  this  scenario  is  1,080 
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2  9 

square  meters  (m  )  or  12,000  square  feet  (ft  ).  The  unit  costs  for  capital  and  annual  O&M  are 
therefore  $398/m2  ($36/ft2)  and  $56/m2  ($5/ft2)  respectively. 

The  capital  cost  for  the  pump  and  treat  alternative  is  $490,000;  somewhat  higher  than  for  the 
active  biobarrier  at  $430,000.  The  O&M  costs  are  estimated  to  be  $73,000  per  year  versus 
$60,000  for  the  active  biobarrier.  The  NPV  of  the  O&M  costs  for  the  pump  and  treat  approach 
are  estimated  to  be  $1,470,000,  also  higher  than  for  the  EISB  alternative  of  $1,200,000.  The 
NPV  of  the  long-tenn  monitoring  costs  is  estimated  to  be  same  as  for  the  EISB  alternative  at 
$350,000  to  give  a  total  current  value  cost  for  the  alternative  of  $2,310,000  versus  $1,980,000  for 
EISB.  The  total  cost  of  the  remedy  over  30  years  is  estimated  to  be  $3,160,000  versus 
$2,700,000  for  EISB.  The  unit  costs  for  capital  and  annual  O&M  for  the  pump  and  treat 
alternative  is  $453/m2  ($4 1/ft2)  and  $68. 5/m2  ($6. 1/ft2)  respectively. 

Figure  7-2  shows  the  cumulative  costs  by  year  for  the  EISB  and  pump  and  treat  alternatives 
evaluated  above. 

Table  7-3  shows  the  estimates  of  the  impact  of  variations  in  the  site  characteristics  and  design 
parameters  on  the  costs  for  the  EISB  technology.  Of  the  changes  in  site  characteristics  and 
design  parameters  considered  in  this  evaluation,  the  most  significant  cost  driver  is  the  decision  to 
accelerate  the  clean-up  of  the  entire  zone  of  perchlorate  impacted  groundwater  rather  than 
treating  groundwater  at  the  downgradient  limit  and  allowing  the  impacted  groundwater  to  flow 
through  this  location  over  time.  As  a  result  of  the  size  of  the  plume  a  significant  number  of 
separate  biobarrier  systems  would  be  required  to  provide  sufficient  coverage  of  the  impacted 
groundwater  to  accelerate  clean  up. 
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TABLE  7-2:  SUMMARY  OF  COSTS  FOR  TREATMENT  OF  PERCHLORATE  IMPACTED  GROUNDWATER 
Active  Perchlorate  Bioremediation  Demonstration 


Alternative 

Capital  Costs 

Total  O&M  Costs 
(year  1  to  30) 

Average  Annual 
O&M  Costs 
(year  1  to  30) 

NPV  of  30  Years 

of  O&M  Costs 

NPV  of  30  Years 
of  Monitoring 
Costs 

NPV  of  30  Years 
of  Total  Remedy 
Costs 

Total  30- Year 
Remedy  Costs 

Semi-Passive  Biobarrier 

$430,000 

$1,160,000 

$38,700 

$780,000 

$350,000 

$1,560,000 

$2,060,000 

Passive  Biobarrier 

$280,000 

$1,500,000 

$50,000 

$990,000 

$350,000 

$1,620,000 

$2,250,000 

Active  Biobarrier 

$430,000 

$1,800,000 

$60,000 

$1,200,000 

$350,000 

$1,980,000 

$2,700,000 

Trench  Biowall 

$320,000 

$1,250,000 

$41,700 

$780,000 

$350,000 

$1,450,000 

$2,040,000 

Pump  and  Treat 

$490,000 

$2,200,000 

$73,300 

$1,470,000 

$350,000 

$2,310,000 

$3,160,000 

Cross  Sectional  Area  of  Biobarrier  (rn  ) 

1,080 

1,080 

1,080 

1,080 

1,080 

1,080 

1,080 

Cross  Sectional  Area  of  Biobarrier  (ft2) 

12,000 

12,000 

12,000 

12,000 

12,000 

12,000 

12,000 

Unit  Cost  Basis  ($  per  m2  of  biobarrier) 

Semi-Passive  Biobarrier 

$398 

$1,100 

$36 

$720 

$324 

$1,400 

$1,900 

Passive  Biobarrier 

$259 

$1,400 

$46 

$920 

$324 

$1,500 

$2,100 

Active  Biobarrier 

$398 

$1,700 

$56 

$1,110 

$324 

$1,800 

$2,500 

Trench  Biowall 

$296 

$1,200 

$39 

$720 

$324 

$1,300 

$1,900 

Pump  and  Treat 

$454 

$2,000 

$68 

$1,360 

$324 

$2,100 

$2,900 

Unit  Cost  Basis  ($  per  ft2  of  biobarrier) 

Semi-Passive  Biobarrier 

$36 

$97 

$3.20 

$65 

$29 

$130 

$170 

Passive  Biobarrier 

$23 

$125 

$4.20 

$83 

$29 

$140 

$190 

Active  Biobarrier 

$36 

$150 

$5.00 

$100 

$29 

$170 

$230 

Trench  Biowall 

$27 

$104 

$3.50 

$65 

$29 

$120 

$170 

Pump  and  Treat 

$41 

$183 

$6.10 

$123 

$29 

$190 

$260 

notes:  NPV  -  Net  Present  Value;  current  value  of  future  costs  based  on  a  3%  annual  discount  rate 
O&M  -  Operation  and  Maintenance 
ft2  -  square  feet 
m2  -  square  meters 
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As  discussed  earlier  in  Section  7.1,  the  active  remedial  approach  could  be  used  in  a  modified 
configuration  to  treat  source  areas  below  the  water  table.  This  active  source  area  treatment 
approach  could  be  coupled  with  monitored  natural  attenuation  (MNA)  of  the  downgradient 
plume  and  could  have  the  benefit  of  a  significantly  reduced  time  frame  for  operation  than  that  of 
a  system  that  simply  treats  a  downgradient  plume  of  perchlorate.  Applying  an  active  approach  in 
the  source  area  would  have  a  higher  initial  capital  cost  and  annual  O&M  costs  but  overall 
savings  may  be  achieved  because  of  a  shorter  duration  of  operation. 

For  example,  if  a  source  area  can  be  treated  over  a  period  of  five  years  with  an  active 
recirculation  system  costing  20%  more  than  a  single  downgradient  active  barrier  and  the 
downgradient  plume  is  small  and  can  be  addressed  via  MNA,  the  costs  would  be  significantly 
less  than  for  the  30  year  treatment  options  described  in  Table  7-2.  The  capital  costs  for  such  a 
system  would  be  $520,000,  the  annual  O&M  costs  would  be  $72,000,  and  the  system  would 
operate  for  5  years.  The  total  NPV  cost  of  this  approach  would  be  about  $  1,000,000,  relative  to  a 
cost  of  $1,450,000  for  a  trench  biowall,  the  least  expensive  barrier  alternative,  operated  for  30 
years. 

The  cost  effective  implementation  of  this  approach  could  be  limited  by:  (1)  the  size  of  the  source 
area  (a  larger  source  area  would  require  additional  costs  to  treat);  and  (2)  the  agreement  of 
stakeholders  to  allow  the  downgradient  plume  of  perchlorate  to  be  addressed  via  MNA. 
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TABLE  7-3:  IMPACT  OF  SITE  CHARACTERISTICS  AND  DESIGN  PARAMETERS  ON  COSTS  FOR  ACTIVE  EISB 
Active  Perchlorate  Bioremediation  Demonstration 


Base  Case 

Accelerated  Clean  Up 
Case 

Low  Perchlorate 

Concentration  Case 

High  Perchlorate 
Concentration  Case 

Low  Donor  Demand 

Case 

High  Donor  Demand 
Case 

Low  GW  Velocity  Case 

Cost  Component 

Case  1 

Case  2 

Case  3 

Case  4 

Case  5 

Case  6 

Case  7 

Cost 

Factor 

Cost 

Factor 

Cost 

F  actor 

Cost 

Factor 

Cost 

Factor 

Cost 

F  actor 

Cost 

Capital  Cost 

$430,000 

4.50 

$1,935,000 

0.98 

$421,400 

1.05 

$451,500 

0.95 

$408,500 

1.15 

$494,500 

0.90 

$387,000 

NPV  of  O&M  Costs 

$1,200,000 

1.75 

$2,100,000 

0.95 

$1,140,000 

1.05 

$1,260,000 

0.90 

$1,080,000 

1.15 

$1,380,000 

0.90 

$1,080,000 

NPV  of  Monitoring  Costs 

$350,000 

1.25 

$437,500 

1.00 

$350,000 

1.00 

$350,000 

1.00 

$350,000 

1.00 

$350,000 

1.00 

$350,000 

NPV  of  Total  Costs 

$1,980,000 

2.26 

$4,472,500 

0.97 

$1,911,400 

1.04 

$2,061,500 

0.93 

$1,838,500 

1.12 

$2,224,500 

0.92 

$1,817,000 

High  GW  Velocity  Case 

Deep  GW  Case 

Thin  Interval  Case 

Thick  Interval  Case 

Narrow  Plume  Case 

Wide  Plume  Case 

Cost  Component 

Case  8 

Case  9 

Case  10 

Case  11 

Case  12 

Case  13 

Factor 

Cost 

Factor 

Cost 

Factor 

Cost 

Factor 

Cost 

Factor 

Cost 

Factor 

Cost 

Capital  Cost 

1.15 

$494,500 

1.25 

$537,500 

0.90 

$387,000 

1.15 

$494,500 

0.35 

$150,500 

1.85 

$795,500 

NPV  of  O&M  Costs 

1.10 

$1,320,000 

1.00 

$1,200,000 

0.90 

$1,080,000 

1.15 

$1,380,000 

0.45 

$540,000 

1.75 

NPV  of  Monitoring  Costs 

0.90 

$315,000 

1.00 

$350,000 

1.00 

$350,000 

1.00 

$350,000 

0.50 

$175,000 

1.50 

$525,000 

NPV  of  Total  Costs 

1.08 

$2,129,500 

1.05 

$2,087,500 

0.92 

$1,817,000 

1.12 

$2,224,500 

0.44 

$865,500 

1.73 

$3,420,500 

notes:  All  costs  are  in  thousands  of  dollars  NPV  -  Net  Present  Value 

F actor  -  factor  increase  or  decrease  in  costs  relative  to  the  Base  Case  O&M  -  Operation  and  Maintenance 

NF  -  not  feasible,  costs  not  estimated  EISB  -  Enhanced  In  Situ  Bioremediation 
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This  section  describes  implementation  issues  with  EISB  using  active  addition  of  electron  donor 
to  treat  perchlorate  impacted  groundwater. 


8.1  Additional  Sources  of  I  nformation 

Many  guidance  documents  are  available  from  organizations  such  as  US  EPA,  Interstate 
Technology  &  Regulatory  Council  (ITRC),  and  Air  Force  Centre  for  Engineering  and  the 
Environment  (AFCEE)  dealing  with  EISB  for  perchlorate  and  chlorinated  solvents.  Many 
design  issues  with  EISB  for  chlorinated  solvents  are  also  common  to  perchlorate.  A  list  of  recent 
relevant  guidance  documents  is  presented  below: 

•  SERDP  ESTCP  Environmental  Technology  Series.  H.F.  Stroo  and  H.C.  Ward  Editors. 
2009.  In  Situ  Bioremediation  of  Perchlorate  in  Groundwater.  Springer  Publishing 
Company.  http://www.springer.corn/environment/environmental+management/book/978- 
0-387-84920-1 

•  Interstate  Technology  &  Regulatory  Council  (ITRC)  Perchlorate  Team.  2005. 
Perchlorate:  Overview  of  Issues,  Status,  and  Remedial  Options.  September 
2005.  http://www.itrcweb.org/Documents/PERC-l.pdf 

•  Interstate  Technology  &  Regulatory  Council  (ITRC)  Perchlorate  Team.  2008. 
Remediation  Technologies  for  Perchlorate  Contamination  in  Water  and  Soil.  March 
2008.  http://www.itrcweb.org/Documents/PERC-2.pdf 

•  Interstate  Technology  &  Regulatory  Council  (ITRC)  Bioremediation  of  DNAPLs  Team. 
2008.  In  Situ  Bioremediation  and  Chlorinated  Ethene:  DNAPL  Source  Zones.  June 
2008.  http://www.itrcweb.org/Documents/bioDNPL  Docs/BioDNAPL3.pdf 

•  Interstate  Technology  &  Regulatory  Council  (ITRC)  Enhanced  Attenuation:  Chlorinated 
Organics  Team.  2008.  Enhanced  Attenuation:  Chlorinated  Organics.  April 
2008  http://www.itrcweb.org/Documents/EACO-l.pdf 

•  Interstate  Technology  &  Regulatory  Council  (ITRC)  In  Situ  Bioremediation  Team. 
2002.  A  Systematic  Approach  to  In  Situ  Bioremediation  in  Groundwater.  April 
2002  http://www.itrcweb.org/Documents/ISB-8.pdf 

•  Permeable  Reactive  Barriers:  Lessons  Leamed/New  Directions.  2005.  Interstate 
Technology  &  Regulatory  Council  (ITRC)  Permeable  Reactive  Barrier  Team.  February 
2005  http://www.itrcweb.org/Documents/PRB-4.pdf 

•  Solutions  EIS.  2006.  Protocol  for  Enhanced  In  Situ  Bioremediation  Using  Emulsified 

Vegetable  Oil.  Prepared  for  ESTCP.  May 


ESTCP  Final  Report 
Active  In  Situ  Bioremediation 


88 


December2012 


Geosyntec^ 

consultants 

2006.  http://www.estcp.org/viewfile.cfm7DocM/R%2D0221%20Final%20Protocol%20 

V2%2Epdf 

•  ETS  EPA.  2005.  Perchlorate  Treatment  Technology  Update  -  US  EPA  Federal  Facilities 
Forum  Issue  Paper.  LIS  EPA  -  Solid  Waste  and  Emergence  Response.  May 
2005.  http://www.clu-in.org/download/remed/542-r-05-015.pdf 

•  US  Air  Force.  2007.  Protocol  for  In  Situ  Bioremediation  of  Chlorinated  Solvents  Using 
Edible  Oil.  Prepared  for  Air  Force  Center  for  Engineering  and  the  Environment 
(AFCEE)  -  Environmental  Science  Division  -  Technology  Transfer  Outreach  Office. 
October  2007.  http://www.clu-in.org/download/remed/Final-Edible-Oil-Protocol- 
Qctober-2007.pdf 

•  Hoponick,  J.  R.  2006.  Status  Report  on  Innovative  In  Situ  Remediation  Technologies 

Available  to  Treat  Perchlorate-Contaminated  Groundwater.  Prepared  for  US  EPA  - 
Office  of  Superfund  Remediation  &  Technology  Innovation  -  Technology  Innovation  & 
Field  Services  Division.  August  2006.  http://www.clu- 

in.org/download/studentpapers/J  Hoponick  Final.pdf 


8.2  Potential  Environmental  Issues 

8.2.1  Regulatory  Issues 

The  implementation  of  EISB  in  most  jurisdictions  requires  a  groundwater  reinjection  permit. 
This  permit  must  allow  for  extraction  of  groundwater,  amendment  with  electron  donor,  and 
reinjection  of  the  mixture.  It  is  not  normally  difficult  to  obtain  permits  to  implement  such  a 
program  because:  (1)  the  groundwater  that  will  be  extracted  will  be  reinjected  close  to  where  it 
was  extracted;  (2)  electron  donors  normally  consist  of  innocuous  organic  compounds;  and  (3) 
bioaugmentation  (addition  of  a  microbiological  culture)  is  seldom  required  for  EISB  for 
treatment  of  perchlorate. 

Additional  permits  or  other  regulatory  approvals  may  be  if  flammable  electron  donors,  such  as 
ethanol,  are  used  or  if  chlorine  gas  is  used  to  clean  injection  well  screens. 

8.2.2  Air  Discharge 

The  EISB  process  described  will  not  normally  result  in  discharge  of  chemicals  to  the 
atmosphere. 

8.2.3  Wastewater  Discharge 

The  EISB  process  described  will  not  normally  result  in  the  generation  of  wastewater  streams. 
Extracted  groundwater  is  normally  re-injected  into  the  injection  wells.  Some  small  quantities  of 
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wastewater  may  be  generated  during  well  installation  and  groundwater  sampling  events  and  must 
be  managed  as  they  would  be  for  other  investigation  derived  waste. 

8.2.4  Waste  Storage,  Treatment,  and  Disposal 

The  EISB  process  described  will  not  normally  result  in  the  generation  of  significant  waste 
streams.  Some  waste  may  be  generated  during  well  installation  and  must  be  managed  as  they 
would  be  for  other  investigation  derived  waste. 


8.3  E nd-User  Issues 

Potential  end-users  of  this  technology  include  responsible  parties  for  contaminated  sites  where 
perchlorate  is  present  in  groundwater.  End-users  will  have  an  interest  in  the  technology  because 
it  can  potentially  treat  groundwater  in  situ  at  an  overall  cost  much  less  than  for  conventional 
pump  and  treat  remediation  approaches.  End-users  and  other  stakeholders  may  have  concerns 
regarding:  (1)  the  effectiveness  of  the  technology  in  reducing  concentrations  of  target 
compounds  below  appropriate  criteria;  (2)  potential  negative  impacts  of  excess  electron  donor  on 
water  quality  downgradient  of  the  treatment  zone;  and  (3)  potential  negative  impacts  of  the 
electron  donor  addition  on  secondary  water  characteristics. 


8.4  Procurement  Issues 

There  are  no  specialized  equipment  components  required  to  implement  EISB  using  the  active 
approach  and  no  specialized  services  required.  There  are  no  significant  procurement  issues  with 
the  application  of  this  technology. 


8.5  Design  Issues 

Based  on  the  results  of  the  demonstration  conducted  at  the  IRCTS  and  a  review  of  other 
applications  of  the  technology,  potential  design  issue  to  be  considered  in  the  development  of  the 
design  of  active  EISB  systems  were  identified.  These  design  issues  are  discussed  below. 

•  Sites  with  a  low  hydraulic  conductivity  -  It  can  be  difficult  to  obtain  high  groundwater 
recirculation  rates  at  sites  where  the  hydraulic  conductivity  is  low  and  therefore  longer 
periods  of  time  are  required  to  distribute  electron  donor  between  injection  and  extraction 
wells.  Sites  with  a  low  hydraulic  conductivity  also  normally  have  a  low  groundwater 
velocity  and  therefore  it  will  take  a  significant  period  of  before  electron  donor  or  the 
impacts  of  electron  donor  move  downgradient  from  the  biobarrier. 

•  Sites  with  significant  variations  in  hydraulic  conductivity  -  It  can  be  difficult  or 
impossible  to  obtain  a  unifonn  distribution  of  electron  donor  at  sites  where  there  are 
significant  variations  in  the  hydraulic  conductivity  (i.e.,  significant  interbedding  of  low  K 
units).  Electron  donor  will  migrate  much  faster  and  further  in  higher  K  zones  than  in  low 
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K  zones  making  it  difficult  to  obtain  unifonn  distribution  of  electron  donor,  however, 
because  the  flux  of  groundwater  and  of  perchlorate  in  the  higher  K  zones  is  higher  than  in 
low  K  zones,  these  higher  K  zones  require  more  electron  donor  to  degrade  the 
perchlorate. 

•  Sites  with  high  concentrations  of  competing  electron  acceptors  -  The  requirements 
for  electron  donor  will  be  high  at  sites  with  high  concentrations  of  competing  electron 
acceptors  such  as  DO  and  nitrate  in  the  groundwater.  Costs  for  electron  donor  will  be 
higher  at  these  sites  that  at  sites  with  low  concentrations  of  competing  electron  acceptors. 

•  Sites  with  high  concentrations  of  naturally  occurring  metals  in  the  soil  - 

Groundwater  monitoring  should  be  conducted  following  addition  of  electron  donor  at 
sites  with  high  concentrations  of  naturally  occurring  metals  in  the  soil  to  make  sure  that 
the  addition  of  electron  donor  does  not  result  in  the  mobilization  of  significant 
concentrations  of  metals  to  areas  downgradient  of  where  the  electron  donor  is  injected. 
Modest  amounts  of  electron  donor  should  be  added  initially  to  evaluate  the  potential  to 
mobilize  metals  such  as  iron  and  manganese.  Active  approaches  to  EISB  will  have  less 
potential  to  mobilize  naturally  occurring  metals  downgradient  of  the  biobarrier  than  semi¬ 
passive  or  passive  EISB  approaches. 
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TABLE  A-l :  POINTS  OF  CONTACT 

Active  Perchlorate  Bioremediation  Demonstration 


Point  of  Contact 

Organization 

Phone/F  ax/E-mail 

Role  in  Project 

Rodney  Fricke 

Aerojet 

(916)  355-5161 

FAX  (916)  355-6145 
rodney.fricke@aerojet.com 

Project  Manager,  Aerojet  Site 
Remediation 

Evan  Cox 

Geosyntec  Consultants 

(519)  822-2230  Ext.  237 

Fax  (519)  822-3151 
ecox@geosyntec.com 

Principal  Investigator 

Tom  Krug 
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(519)  822-2230  Ext.  242 

Fax  (519)  822-3151 
tkrug@geosyntec.com 

Co-Principal  Investigator 

Jamey  Rosen 
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(519)  822-2230  Ext.  226 

Fax  (519)  822-3151 
jrosen@geosyntec.com 

Project  Manager 

P:/TR0 136/Table  3-1  6-1  and  A-l -Performance  Objectives-2012-12-21 
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TO: 

FROM: 

DATE: 

SUBJECT: 


Rodney  Fricke,  Aerojet 

E.  Cox,  J.  Gallinatti,  J.  Rosen,  GeoSyntec  Consultants 
19  February  2003 

Final  Extraction  Well  Design  for  WNN  In-Situ  Bioremediation  Pilot 
Project 


GeoSyntec  Consultants,  Inc.  (GeoSyntec)  has  been  retained  by  Aerojet  General 
Corporation  (Aerojet)  and  The  Boeing  Company  (Boeing)  to  conduct  a  pilot  test  of  in 
situ  bioremediation  of  perchlorate  and  trichloroethene  (TCE)  within  the  WNN 
Easement  (the  Site)  in  Rancho  Cordova,  California  (Figure  1).  The  proposed  pilot 
project  utilizes  an  active  in-situ  biobarrier  oriented  perpendicular  to  groundwater  flow. 
Groundwater  will  be  extracted  via  two  extraction  wells  (EW-1  and  EW-2),  amended 
with  soluble  electron  donors  (e.g.,  ethanol  or  citric  acid),  and  recharged  back  to  the 
aquifer  via  a  recharge  well  (RW-1)  for  in-situ  treatment  (Figure  2). 

Two  pumping  tests  (step-drawdown,  and  constant  rate)  were  performed  at  RW-1  during 
January  2003  by  GeoTrans,  Inc.  (GeoTrans).  Results  of  the  pumping  tests  have  been 
used  to  refine  the  layout  and  design  flow  rates  for  the  pilot  project  extraction  and 
recharge  system.  The  following  discussion  presents  our  analysis  of  the  pumping  tests, 
numerical  model  simulations  of  the  pilot  project  steady  state  flow  field,  and 
modifications  to  the  extraction  well  locations  and  flow  rates. 


Step-Drawdown  Pumping  Test 

The  step-drawdown  pumping  test  consisted  of  five  sequential  2-hour  periods  of  constant 
rate  pumping  at  increasingly  higher  pumping  rates.  The  step-drawdown 
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test  results  were  as  follows: 


Discharge 

(gpm) 

Drawdown 

(ft) 

Specific  Capacity 

(gpm/ft) 

30 

3.3 

9.1 

60 

6.5 

9.2 

90 

8.9 

10.1 

150 

15 

10.0 

200 

20.3 

9.9 

The  relatively  constant  values  of  specific  capacity  indicate  a  linear  relation  between 
discharge  and  drawdown  and  suggest  an  efficient  well  for  the  discharge  rates  of  the  test. 
A  specific  capacity  of  10  gallons  per  minute  per  foot  of  drawdown  (gpm/ft)  typically 
indicates  a  transmissivity  of  approximately  2,700  feet  /day. 

Recharge  Well  Capacity 

According  to  Driscoll  (19861),  the  addition  of  positive  head  (water  level)  in  a 
recharge  well  should  not  exceed  one-fifth  (0.2)  of  the  depth  from  ground  surface  to  the 
top  of  screen  in  order  to  minimize  the  potential  for  fracturing  the  formation  and/or 
damaging  the  hydraulic  conductivity  of  the  aquifer.  For  RW-1,  the  additional  water 
level  would  be  28  feet  since  the  top  of  the  screen  is  140  feet  below  ground  (140  *  0.2). 
Using  the  specific  capacity  of  10  gpm/ft,  RW-1  might  be  capable  of  receiving 
approximately  280  gpm  with  the  28-foot  rise  in  water  level.  However,  the  capacity  of  a 
recharge  well  is  not  typically  equal  to  an  extraction  well  because  fine-grained  materials 
(sediments,  precipitates),  air  bubbles,  and  bacteria  can  plug  the  screen  and  reduce  the 
capacity  of  the  recharge  well.  Driscoll  (1986)  suggests  that  recharge  wells  should  be 
constructed  with  twice  as  much  screen  as  extraction  wells;  and  Aerojet  has  reported  that 
recharge  rates  are  typically  one-half  extraction  rates.  As  such,  the  estimated  recharge 
capacity  of  RW-1  will  be  assumed  to  be  140  gpm  for  planning  purposes. 


1  Driscoll,  F.  G.,  Groundwater  and  Wells,  Johnson  Division,  St.  Paul,  Minn.  55112,  1986. 
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Constant  Rate  Pumping  Test 

A  constant  rate  pumping  test  in  RW-1  was  run  at  an  average  rate  of  151  gpm  for  25.5 
hours.  Drawdown  recorded  in  monitoring  wells  MW-1  and  STSW-138A  were  analyzed 
to  estimate  hydraulic  parameters  of  the  aquifer.  The  Cooper-Jacob  straight  line  method 
(Figures  3  and  4)  was  matched  to  early-time  data  and  yielded  the  following  parameters. 
Aquifer  thickness  based  on  the  geophysical  log  of  RW-1  is  40  feet. 


Well 

Transmissivity 

(ft2/day) 

Hydraulic  Conductivity 

(ft/day) 

Storativity 

MW-1 

2,590 

65 

1.72e-4 

STSW-138A 

2,910 

73 

le-4 

When  the  same  results  are  compared  to  the  standard  Theis  curve  (the  theoretical  pump 
test  response  in  an  uniform,  confined  aquifer),  the  late-time  data  fall  below  the  curve, 
indicative  of  water  gain  from  the  underlying  and/or  overlying  units  (“leaky”  aquifer). 
Therefore,  the  Hantush  method  to  analyze  leaky  aquifers  was  applied,  and  this  analysis 
yielded  the  following  parameter  ranges  (Figures  5  and  6): 


Well 

Transmissivity 

(ft2/day) 

Hydraulic 

Conductivity 

(ft/day) 

Storativity 

Leakance 

(day'1) 

MW-1 

2,600  -  4,000 

65  -  100 

1.62e-4 

0.005 

STSW-138A 

2,910 

72 

1.04e-4 

0.005 
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Numerical  Simulation  of  Flow  Field 


A  numerical  groundwater  flow  model  was  previously  created  with  Visual 
MODFLOW™  to  simulate  the  pilot  project  flow  conditions2.  The  model  was  set  up  to 
encompass  a  horizontal  domain  of  4,000  by  10,000  feet  using  a  variable  grid  with  cell 
dimensions  between  20  and  150  feet,  and  a  vertical  domain  between  150  and  -150  feet 
below  mean  sea  level  (msl)  using  1 1  layers  to  provide  appropriate  discretization.  The 
thickness  of  these  unit  vary  from  1 1  to  60  feet. 

Prior  to  the  availability  of  site-specific  hydraulic  data,  the  previous  model  utilized  a 
transmissivity  of  4,920  ft~/day  for  the  aquifer  (thickness  of  60  feet,  hydraulic 
conductivity  of  82  ft/day).  Based  on  the  results  of  the  pumping  tests  at  RW-1,  the 
numerical  model  was  modified  to  use  the  site-specific  values  of  hydraulic  parameters. 
The  simulations  used  a  transmissivity  in  the  extraction/recharge  zone  of  2,600  feet'/day 
(thickness  of  40  feet,  hydraulic  conductivity  of  65  feet/day).  To  simulate  leakance,  a  20- 
foot  layer  was  defined  below  the  pumped  layer  with  a  horizontal  hydraulic  conductivity 
of  20  feet/day  and  a  vertical  hydraulic  conductivity  of  0.1  feet/day  (leakance  of  0.005 
day1). 


Modifications  to  Extraction/Recharge  System  Design 


The  revised  numerical  model  was  used  to  predict  the  capture  zones  and  to  optimize  the 
pumping  rates  of  the  two  extraction  wells  and  recharge  via  RW-1.  Ideally,  the  zones  of 
influence  of  the  extraction  wells  will  overlap  with  the  zone  of  influence  of  the  recharge 
well  so  that  20  to  40%  of  recharged  water  will  be  re-captured  by  the  extraction  wells. 
This  overlap  will  prevent  untreated  water  from  passing  through  the  biobarrier  without 
being  extracted,  amended  and  recharged.  As  described  in  the  workplan,  a  bromide 
(conservative)  tracer  will  be  added  to  the  recharge  water  to  confirm  the  hydraulic 
capture. 


2  GeoSyntec  Consultants,  Inc.  ,  14  June  2002,  “Workplan  for  a  Pilot  Test  of  In  Situ  Bioremediation  of 
Perchlorate  and  Trichloroethene  in  Groundwater,  Inactive  Rancho  Cordova  Test  Site,  Northern 
Groundwater  Study  Area.” 
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Based  on  these  simulations,  and  considering  the  range  of  hydraulic  parameters  and  well 
yield  (extraction  and  recharge),  a  spacing  of  600  feet  between  extraction  wells  (300  feet 
north  and  300  south  of  RW-1)  is  recommended.  This  spacing  allows  for  flexibility  in 
maintaining  both  adequate  hydraulic  capture  and  sufficient  recirculation  (overlap)  by 
adjusting  the  operating  flow  rate  as  operational  data  is  collected  pertaining  to  well 
capacity,  aquifer  hydraulic  parameters,  and  bromide  tracer  recovery.  Simulations  of 
particle  tracking  indicate  that  this  configuration  would  create  a  nominal  800  foot  wide 
biobarrier  with  pumping  rates  as  low  as  20  gpm  per  well  for  an  extraction/recharge  zone 
transmissivity  of  2,600  feet  / day  (Fig.  7).  However,  the  well  capacities  provide  a 
generous  factor  of  safety  if  the  flow  rate  needs  to  be  increased  based  on  data  collected 
during  operations. 

Based  on  the  data  from  the  recent  site-specific  pumping  tests  conducted  by  GeoTrans, 
the  evaluation  of  the  data  by  GeoSyntec,  and  the  simulations  of  the  steady  state 
groundwater  flow  field,  the  following  design  modifications  are  recommended.  The 
proposed  initial  flow  rate  is  expected  to  be  conservatively  high  and  may  be  reduced  if 
the  extent  of  overlap  is  found  to  exceed  20%. 


Final  Design 

(February  2003) 

Preliminary  Design 

(June  2002) 

Extraction  Well  Spacing 
(RW-1  at  center) 

600  ft 

1,000  ft 

Initial  Extraction  Rate  (2  wells, 
each) 

30  gpm 

77  gpm 

Initial  Recharge  Rate  ( 1  well) 

60  gpm 

154  gpm 

+ 
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+ 

30089-91 


STSW-85 

+ 

STSW-87 


STSW-46A-C  STSW-40A-C 
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*  Adapted  from  GeoTrans,  Inc.  1 1-05-01 
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Pumping  test  analysis 
Time-Drawdown-method  after 

COOPER  &  JACOB 

Confined  aquifer 

Date:  29.01.2003 
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Project:  WNN  Pilot  study 

Evaluated  by:  jdg 

Pumping  Test  No.  Constant  Rate  RW-1  @151  gpm 

Test  conducted  on:  January  9-10,  2003 

Observation  MW-1 
Discharge  151.00  U.S.gal/min 


t  [min] 


7.00 


O  MW-1 

Transmissivity  [ft2/min]:  1.80x10° 
Hydraulic  conductivity  [ft/min]:  4.51  x  10‘‘ 
Aquifer  thickness  [ft]:  40.00 
Storativity:  1.72  x  1 0'4 
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Figure:  3 
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Pumping  Test  No.  RW-1  Constant  Rate  Discharge  - 151  gpm 

Test  conducted  on:  January  9-10,  2003 

STSW-138A  Observation 

Discharge  151.00  U.S.gal/min 

t  [min] 

10°  101  102  103  104 
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4.00 
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o  STSW-138A 

Transmissivity  [ft2/min]:  2.02x10° 

Hydraulic  conductivity  [ft/min]:  5.05  x  10'2 
Aquifer  thickness  [ft]:  40.00 
Storativity:  1.00  x  10"4 
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Leaky  aquifer,  no  aquitard  storage 

Date:  29.01.2003  Page  1 

Project:  WNN  Pilot  study 

Evaluated  by:  jdg 

Pumping  Test  No.  RW-1  Constant  Rate  Discharge  - 151  gpm  Test  conducted  on:  January  9-10,  2003 

STSW-138A  Observation 


Discharge  151.00  U.S.gal/min 
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Transmissivity  [ft2/min]:  2.02  x  10° 
Hydraulic  conductivity  [ft/min]:  5.05  x  10"2 
Aquifer  thickness  [ft]:  40.00 
Storativity:  1.04  xIO"4 
Hydraulic  resistance  (c)  [min]:  3.40  x  105 
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Hantush  Analysis-STSW-138a 

WNN,  IRCTS  Pilot  Test 


Feb. 2003 


Figure:  6 
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Numerical  Simulation 

WNN,  IRCTS  Pilot  Test 

Feb. 2003 

Figure:  7 

^ _  GeoSyntec 

Consultants 

Geosyntec^ 

consultants 


APPENDIX  C 

LABORATORY  REPORTS  FOR  CHEMICAL  ANALYSIS 


ESTCP  Final  Report 
Active  In  Situ  Bioremediation 


December2012 


Sequoia  Analytical 


Sequoia 

Analytical 


819  Striker  Ave  Ste  8 
Sacramento,  CA  95834 
(916) 921-9600 
FAX  (916)  921-0100 
www.sequoialabs.com 


GeoSvntec  Consultants  -  Oakland 

Project:  Aerojet-WNN 

S407055 

475  14th  St,  Suite  450 

Project  Number:  NA 

Reported: 

Oakland  CA,  94612 

Project  Manager:  Graham  Bradner 

07/16/04  11:14 

EPA  601/602  Volatile  Organic  Compounds  by  EPA  Method  624 

Sequoia  Analytical  -  Sacramento 

Reporting 

Analyte 

Result  Limit  Units  Dilution  Batch  Prepared  Analyzed 

Method  Notes 

MWl-0701-1153  (S407055-03)  Water 

Sampled:  07/01/04  11:53  Received:  07/01/04  14:15 

Benzene 

ND 

0.50 

ug/1 

1 

4070161 

07/13/04 

07/13/04 

EPA  624 

Bromodichloromethane 

ND 

0.50 

" 

" 

" 

It 

Bromoform 

ND 

0.50 

" 

" 

" 

Bromomethane 

ND 

1.0 

" 

" 

" 

Carbon  tetrachloride 

ND 

0.50 

it 

ti 

" 

" 

" 

Chlorobenzene 

ND 

0.50 

tt 

tl 

■ 

Chloroethane 

ND 

0.50 

it 

tt 

tt 

tt 

" 

Chloromethane 

0.62 

0.50 

it 

It 

" 

" 

Chloroform 

ND 

0.50 

it 

" 

" 

Dibromochloromethane 

ND 

0.50 

li 

tl 

tt 

Ethylbenzene 

ND 

0.50 

tt 

tl 

tt 

1 ,2-Dichlorobenzene 

ND 

0.50 

tl 

tl 

tt 

« 

" 

It 

1 ,3-Dichlorobenzene 

ND 

0.50 

" 

" 

ft 

1 ,4-Dichlorobenzene 

ND 

0.50 

It 

tt 

tt 

tt 

1 , 1  -Dichloroe  thane 

ND 

0.50 

" 

It 

tt 

It 

II 

1 ,2-Dichloroethane 

ND 

0.50 

It 

t| 

It 

It 

tl 

1 , 1  -Dichloroe  thene 

ND 

0.50 

it 

II 

tl 

It 

It 

tl 

cis-l,2-Dichloroethene 

2.3 

0.50 

ti 

tl 

" 

" 

trans- 1 ,2-Dichloroethene 

ND 

0.50 

" 

" 

" 

1 ,2-Dichloropropane 

ND 

0.50 

" 

" 

cis-1 ,3-Dichloropropene 

ND 

0.50 

ti 

" 

" 

trans-1 ,3-Dichloropropene 

ND 

0.50 

tt 

it 

tt 

" 

Methylene  chloride 

ND 

1.0 

it 

it 

1,1,1  -Trichloroethane 

ND 

0.50 

" 

" 

" 

1 , 1 ,2,2-Tetrachloroethane 

ND 

1.0 

" 

tl 

" 

" 

Tetrachloroethene 

ND 

0.50 

It 

tt 

" 

Toluene 

ND 

0.50 

tt 

tt 

It 

tt 

1 , 1 ,2 -Trichloroethane 

ND 

0.50 

" 

■  l 

tl 

II 

Trichlorofluoromethane 

ND 

0.50 

" 

" 

" 

" 

Trichloroethene 

2.2 

0.50 

" 

" 

" 

" 

Vinyl  chloride 

ND 

0.50 

" 

it 

tl 

It 

Xylenes  (total) 

ND 

0.50 

tt 

tt 

II 

tl 

Surrogate:  l,2-DCA-d4 

1 13% 

70-130 

» 

» 

tl 

Surrogate:  Toluene-d8 

105% 

70-130 

tl 

Surrogate:  4-BFB 

103% 

70-130 

" 

" 

" 

" 

Sequoia  Analytical  -  Sacramento 


The  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  with  the  chain 
of  custody  document.  Unless  otherwise  stated,  results  are  reported  on  a  wet  weight 
basis.  This  analytical  report  must  be  reproduced  in  its  entirety. 
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/T\  Sequoia 
Analytical 


1455  McDowell  Blvd,  North  Ste  D 
Petaluma,  CA  94954 
(707)  792-1865 
FAX  (707)  792-0342 
www.sequoialabs.com 


Aerojet  Corporation 

Project:Kleinfelder/IRCTS 

P409394 

PO  Box  13222  Bldg.  2001,  Dept.  0330 

Project  Number:23-482130-A01 

Reported: 

Sacramento  CA,  95813-6000 

Project  Manager.Rodney  Fricke 

10/05/04  17:05 

STSW  MW-1  (P409394-05)  Water  Sampled:  09/20/04  12:49  Received:  09/21/04  15:30 


Volatile  Organic  Compounds  -  8021  list  by  EPA  Method  8260A 
Sequoia  Analytical  -  Petaluma 


Reporting 

Analyte 

Result 

Limit  Units  Dilution 

Batch 

Prepared  Analyzed 

Method 

Note} 

Bromodichloromethane 

ND 

0.50 

ug/1 

1 

4100016 

10/01/04 

10/01/04 

EPA  8260B 

Bromoform 

ND 

0.50 

" 

" 

" 

" 

" 

Bromomethane 

ND 

0.50 

" 

" 

» 

II 

" 

Carbon  tetrachloride 

ND 

0.50 

" 

" 

" 

" 

Chlorobenzene 

ND 

0.50 

" 

" 

" 

" 

Chloroethane 

ND 

0.50 

" 

" 

" 

Chloroform 

ND 

0.50 

” 

" 

" 

Chloromethane 

ND 

0.50 

" 

" 

" 

Dibromochloromethane 

ND 

0.50 

II 

II 

II 

" 

1,2-Dibromoethane  (EDB) 

ND 

0.50 

ll 

II 

•1 

II 

1 ,2-Dichlorobenzene 

ND 

0.50 

n 

" 

II 

II 

II 

ll 

1 ,3-Dichlorobenzene 

ND 

0.50 

TT 

" 

" 

1 ,4-Dichlorobenzene 

ND 

0.50 

" 

" 

" 

" 

" 

Dichlorodifluoromethane 

ND 

0.50 

" 

" 

1 , 1  -Dichloroethane 

ND 

0.50 

" 

" 

1 ,2-Dichloroethane 

ND 

0.50 

" 

" 

1 , 1  -Dichloroethene 

ND 

0.50 

" 

" 

cis-l,2-Dichloroethene 

2.1 

0.50 

" 

" 

M 

" 

" 

trans- 1 ,2-Dichloroethene 

ND 

0.50 

ii 

" 

" 

" 

" 

1 ,2-Dichloropropane 

ND 

0.50 

it 

•I 

cis- 1 ,3-Dichloropropene 

ND 

0.50 

it 

ii 

•I 

II 

II 

trans- 1 ,3-Dichloropropene 

ND 

0.50 

tt 

n 

II 

II 

II 

Freon  1 13 

ND 

0.50 

ii 

Methylene  chloride 

ND 

0.50 

" 

II 

" 

" 

1 , 1 ,2,2-Tetrachloroethane 

ND 

0.50 

ii 

" 

•1 

" 

" 

Tetrachloroethene 

ND 

0.50 

ll 

" 

" 

" 

" 

" 

1 , 1 ,2-Trichloroethane 

ND 

0.50 

it 

" 

1,1,1  -Trichloroethane 

ND 

0.50 

i* 

Trichloroethene 

2.9 

0.50 

" 

" 

" 

" 

Trichlorofluoromethane 

ND 

0.50 

ii 

" 

" 

" 

Vinyl  chloride 

ND 

0.50 

ii 

II 

ll 

•1 

•1 

Surrogate:  Dibromofluoromethane 

121  % 

84-122 

rr 

It 

!• 

ll 

Surrogate:  1, 2-Dichloroethane-d4 

106% 

74-135 

tr 

II 

II 

II 

Surrogate:  Toluene-d8 

104% 

84-119 

II 

II 

II 

Surrogate:  4-Bromojluorobertzerte 

116% 

86-119 

" 

" 

" 

" 

Sequoia  Analytical  -  Petaluma  The  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  with  the  chain  of 

custody  document.  Unless  otherwise  stated,  results  are  reported  on  a  wet  weight  basis. 
This  analytical  report  must  be  reproduced  in  its  entirely. 
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ima 


/T\  Sequ. 

Analytical 


819  Striker  Ave  Ste  8 
Sacramento,  CA  95834 
(916)  921-9600 
FAX  (916)921-0100 
www.sequoialabs.com 


Aerojet 

ProjectORCTS 

S4 12029 

P.O.  Box  13222,  Dept.  0330,  Bldg.  2001 

Project  Number:N/A 

Reported: 

Sacramento  CA,  95813-6000 

Project  Manager:Rodney  Fricke 

12/14/04  18:26 

Volatile  Organic  Compounds  8021B  list  by  EPA  Method  8260B 
Sequoia  Analytical  -  Sacramento 


Reporting 

Analyte 

Result 

Limit 

Unit 

Dilution 

Batch 

Prepared 

Analyzed 

Method 

Note; 

WNN-MN-14  (S4 12029-01)  Water 

Sampled:  11/29/04  15:34  Received:  11/30/04  12:10 

Benzene 

ND 

0.50 

ug/l 

i 

4120124 

12/12/04 

12/13/04 

EPA  8260B 

Bromodichloromethane 

ND 

0.50 

" 

" 

" 

" 

" 

Bromoform 

ND 

0.50 

" 

" 

" 

" 

" 

Bromo  methane 

ND 

1.0 

» 

" 

Carbon  tetrachloride 

ND 

0.50 

" 

" 

" 

" 

Chlorobenzene 

ND 

0.50 

" 

" 

Chloroethane 

ND 

0.50 

" 

It 

Chloroform 

ND 

0.50 

" 

II 

It 

II 

Chloromethane 

ND 

0.50 

" 

It 

It 

It 

Dibromochloromethane 

ND 

0.50 

It 

■t 

It 

II 

" 

It 

1 ,2-Dibromoethane  (EDB) 

ND 

0.50 

It 

II 

It 

1 ,2-Dichlorobenzene 

ND 

0.50 

It 

" 

" 

It 

1,3-Dichlorobenzene 

ND 

0.50 

•1 

" 

II 

1 ,4-Dichlorobenzene 

ND 

0.50 

" 

It 

Dichlorodifluoromethane 

ND 

0.50 

" 

" 

II 

" 

" 

1,1-Dichloroe  thane 

ND 

0.50 

" 

" 

" 

" 

1 ,2-Dichloroethane 

ND 

0.50 

" 

" 

" 

1,1-Dichloroethene 

ND 

0.50 

" 

!■ 

" 

cis-l,2-Dichloroethene 

1.2 

0.50 

" 

II 

It 

It 

trans- 1 ,2-Dichloroethene 

ND 

0.50 

It 

" 

It 

tl 

" 

It 

1 ,2-Dichloropropane 

ND 

0.50 

It 

" 

" 

It 

II 

cis- 1 ,3  -Dichloropropene 

ND 

0.50 

" 

" 

" 

” 

trans- 1 ,3-Dichloropropene 

ND 

0.50 

" 

" 

” 

" 

Ethylbenzene 

ND 

0.50 

" 

" 

Freon  1 13 

ND 

0.50 

" 

Methylene  chloride 

ND 

0.50 

" 

" 

1 , 1 ,2,2-Tetrachloroethane 

ND 

1.0 

" 

" 

Tetrachloroethene 

ND 

0.50 

" 

'* 

" 

Toluene 

ND 

0.50 

" 

" 

" 

" 

1 , 1 , 1  -T  richloroethane 

ND 

0.50 

" 

li 

1 , 1 ,2-Trichloroethane 

ND 

0.50 

II 

" 

II 

It 

Trichloroethene 

2.5 

0.50 

It 

" 

H 

" 

tl 

Trichlorofluoromethane 

ND 

0.50 

" 

" 

" 

It 

II 

Vinyl  chloride 

ND 

0.50 

" 

" 

" 

Xylenes  (total) 

ND 

0.50 

" 

" 

" 

■I 

Surrogate:  Dibromofluoromethane 

94% 

70-130 

n 

Surrogate:  1 ,2-DCA-d4 

100% 

70-130 

tt 

Surrogate:  Toluene-d8 

98% 

70-130 

" 

if 

Surrogate:  4-BFB 

101  % 

70-130 

Sequoia  Analytical  -  Sacramento  The  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  with  the  chain  of 

custody  document.  Unless  otherwise  stated,  results  are  reported  on  a  wet  weight  basis. 
This  analytical  report  must  be  reproduced  in  its  entirety. 


Page  3  of  1 1 


KLEINFELDER 


PROJECT  NO, 


iwu  o-  N>\ 


RECEIVING  LAB: 


L.P.  NO.  SAMPLERS:  /Sionaiure/Mumber) 

pO.NO.  4  / 


fNSTRUCTIONS/REMARKS 


DATE 

MM/DO  AY 

SAMPLE  1.0. 

TIME 

HH-MM-SS 

SAMPLE  1.0. 

M  Z.°\‘04 

ssn 

WlW-fM  *"1 

_ S _ 

>132, 

Received  bf:  (Signature) 


[nalAJCtions/Remarka: 

Sand  Results  Tot 

KLEINFELDER 

3077  FITE  CIRCLE 

SACRAMENTO,  CA  95827-1815 
(916)  366-1701 

Attn: 

'*'■8 

Canary  -  Return  Copy  To  Shipper 

CHATN  OF  CUSTODY 


Pink  -  Lab  Copy 


KIO  17K7>1 


/T\  Sequoia 
Analytical 


1455  McDowell  Blvd,  North  Ste  D 
Petaluma,  CA  94954 
(707)  792-1865 
FAX  (707)  792-0342 
www.sequoialabs.com 


Aerojet  Corporation 

Project:Kleinfelder/IRCTS 

P502206 

PO  Box  13222  Bldg.  2001,  Dept.  0330 

Project  Number:42060-A01 

Reported: 

Sacramento  CA,  95813-6000 

Project  ManagerRodney  Fricke 

02/25/05  11:32 

WNN-MW-l  (P502206-01)  Water  Sampled:  02/07/05  11:45  Received:  02/11/05  13:20 


Volatile  Organic  Compounds  -  8021  list  by  EPA  Method  8260A 
Sequoia  Analytical  -  Petaluma 

Reporting 


Analyte 

Result 

Limit 

Units  Dilution 

Batch 

Prepared 

Analyzed 

Method 

Note: 

Bromodichloromethane 

ND 

0.50 

ug/1 

1 

5020270 

02/19/05 

02/19/05 

EPA  8260B 

Bromoform 

ND 

0.50 

" 

" 

- 

" 

" 

Bromomethane 

ND 

0.50 

" 

" 

" 

" 

" 

Carbon  tetrachloride 

ND 

0.50 

n 

" 

M 

- 

" 

" 

Chlorobenzene 

ND 

0.50 

« 

" 

n 

" 

" 

Chloroethane 

ND 

0.50 

» 

" 

" 

" 

" 

Chloroform 

ND 

0.50 

* 

" 

Chloromethane 

ND 

0.50 

" 

" 

« 

" 

" 

Dibromochloromethane 

ND 

0.50 

■ 

M 

■I 

1,2-Dibromoethane  (EDB) 

ND 

0.50 

•i 

" 

ii 

n 

M 

ii 

1 ,2 -Dichlorobenzene 

ND 

0.50 

- 

" 

ii 

ii 

ii 

ii 

1,3-Dichlorobenzene 

ND 

0.50 

h 

" 

" 

1 ,4-Dichlorobenzene 

ND 

0.50 

" 

" 

" 

" 

" 

Dichlorodifluoromethane 

ND 

0.50 

n 

" 

" 

n 

•i 

1 , 1  -Dichloroethane 

ND 

0.50 

■I 

" 

■ 

M 

ii 

1 ,2-Dichloroethane 

ND 

0.50 

ii 

" 

ii 

•i 

ii 

1,1-Dichloroethene 

ND 

0.50 

ii 

" 

11 

* 

n 

ii 

cis-l,2-Dich!oroethene 

1.2 

0.50 

n 

n 

•• 

n 

n 

trans- 1 ,2  -D  ichloroethene 

ND 

0.50 

•i 

ii 

n 

ii 

M 

n 

1,2-Dichloropropane 

ND 

0.50 

" 

" 

ii 

n 

II 

" 

cis- 1 ,3-Dichloropropene 

ND 

0.50 

" 

" 

n 

n 

II 

" 

trans-l,3-Dichloropropene 

ND 

0.50 

" 

ii 

II 

n 

Freon  113 

ND 

0.50 

" 

M 

ii 

II 

n 

Methylene  chloride 

ND 

0.50 

" 

" 

II 

ii 

" 

« 

1 , 1 ,2,2-Tetrachloroethane 

ND 

0.50 

" 

n 

" 

n 

Tetrachloroethene 

ND 

0.50 

" 

" 

" 

•i 

" 

1 , 1 ,2-Trichloroethane 

ND 

0.50 

- 

" 

1,1,1  -Trichloroethane 

ND 

0.50 

" 

" 

Trichloroethene 

3.1 

0.50 

" 

" 

" 

11 

M 

Trichlorofluoromethane 

ND 

0.50 

* 

" 

" 

Vinyl  chloride 

ND 

0.50 

" 

" 

Surrogate:  Dibromofluoromethane 

85% 

84-122 

II 

Surrogate:  1 ,2-Dichloroethane-d4 

83% 

74-135 

II 

n 

H 

" 

Surrogate:  Toluene-d8 

101  % 

84-119 

a 

II 

" 

Surrogate:  4-Bromofluorobenzene 

93% 

86-119 

" 

" 

" 

" 

Sequoia  Analytical  -  Petaluma  The  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  with  the  chain  of 

custody  document.  Unless  otherwise  stated,  results  are  reported  on  a  wet  weight  basis. 
This  analytical  report  must  be  reproduced  in  its  entirety. 
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/T\  Sequoia 
Analytical 


81 9  Striker  Ave  Ste  8 
Sacramento,  CA  95834 
(916)  921-9600 
FAX  (916)  921-0100 
www.sequoialabs.com 


Aerojet 

Project:  IRCTS 

S508407 

P.O.  Box  13222,  Dept.  0330,  Bldg.  2001 

Project  Number:N/A 

Reported: 

Sacramento  CA,  95813-6000 

Project  Manager:Rodney  Fricke 

09/01/05  17:55 

Volatile  Organic  Compounds  8010B  list  by  EPA  Method  8260B 
Sequoia  Analytical  -  Sacramento 


Reporting 

Analyte 

Result 

Limit 

Units  Dilution 

Batch 

Prepared 

Analyzed 

Method 

Note* 

WNN  WM1  (S508407-02)  Water  Sampled:  08/15/05  11:39  Received:  08/18/05  11:30 


Freon  1 1 3 

ND 

0.50 

ug/1 

1 

5080372 

08/29/05 

08/29/05 

EPA  8260B 

Bromodichloromethane 

ND 

0.50 

" 

" 

" 

" 

" 

" 

Bromoform 

ND 

0.50 

" 

» 

" 

" 

Bromomethane 

ND 

1.0 

" 

" 

" 

" 

Carbon  tetrachloride 

ND 

0.50 

" 

" 

Chlorobenzene 

ND 

0.50 

" 

ll 

Chloroethane 

ND 

1.0 

II 

Chloroform 

ND 

0.50 

" 

" 

II 

Chloromethane 

ND 

1.0 

•l 

ll 

II 

» 

Dibromochloromethane 

ND 

0.50 

" 

ii 

Ii 

" 

ll 

" 

1,2-Dibromoethane  (EDB) 

ND 

0.50 

” 

II 

1 ,2-Dichlorobenzene 

ND 

0.50 

il 

ll 

1 ,3 -Dichlorobenzene 

ND 

0.50 

ll 

1 ,4-Dichlorobenzene 

ND 

0.50 

•1 

Dichlorodifluoromethane 

ND 

0.50 

" 

" 

II 

ll 

1,1-Dichloroethane 

ND 

0.50 

" 

" 

ll 

II 

1 ,2-Dichloroethane 

ND 

0.50 

" 

" 

ll 

•1 

1,1-Dichloroethene 

ND 

0.50 

II 

ll 

II 

ll 

cis-l,2-Dichloroethene 

0.75 

0.50 

•• 

ll 

II 

•I 

II 

trans- 1 ,2-Dichloroethene 

ND 

0.50 

if 

ii 

" 

ll 

•I 

•1 

1 ,2-Dichloropropane 

ND 

0.50 

•i 

" 

cis- 1 ,3  -Dichloropropene 

ND 

0.50 

H 

" 

" 

trans- 1 ,3-Dichloropropene 

ND 

0.50 

" 

" 

ll 

Methylene  chloride 

ND 

1.0 

" 

ll 

1 , 1 ,2,2-Tetrachloroethane 

ND 

1.0 

" 

" 

ll 

T  etrachloroethene 

ND 

0.50 

" 

" 

" 

" 

1 , 1 , 1  -T  richloroethane 

ND 

0.50 

" 

II 

1 , 1 ,2-Trichloroethane 

ND 

0.50 

" 

" 

II 

" 

Trichloroethene 

2.9 

0.50 

" 

" 

" 

" 

T  richloro  fl  uoromethane 

ND 

0.50 

" 

" 

" 

Vinyl  chloride 

ND 

0.50 

" 

" 

Surrogate:  1 ,2-DCA-d4 

106% 

70-130 

" 

Surrogate:  Toluene-d8 

102% 

70-130 

Surrogate:  4-BFB 

105% 

70-130 

" 

" 

" 

" 

Sequoia  Analytical  -  Sacramento 


The  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  with  the  chain  of 
custody  document.  Unless  otherwise  stated,  results  are  reported  on  a  wet  weight  basis. 
This  analytical  report  must  be  reproduced  in  its  entirety. 


/TN  Sequoia 
Analytical 


819  Striker  Ave  Ste  8 
Sacramento,  CA  95834 
(916)  921-9600 
FAX  (916)  921-0100 
www.sequoialabs.com 


Aerojet 

ProjectIRCTS 

S512394 

P.O.  Box  13222,  Dept.  0330,  Bldg.  2001 

Project  Number: 42060  QT4 

Reported: 

Sacramento  CA,  95813-6000 

Project  Manager: Rodney  Fricke 

01/05/06  16:21 

Volatile  Organic  Compounds  8010B  list  by  EPA  Method  8260B 


Sequoia  Analytical  -  Sacramento 


Reporting 

Analyte 

Result 

Limit  Units  Dilution 

Batch 

Prepared 

Analyzed 

Method 

Notei 

WNN-MW-1  (S512394-03)  Water 


Sampled:  12/14/05  11:08 


Received 


12/16/05  13:00 


Freon  113 

ND 

0.50 

ug/1 

1 

5120433 

12/27/05 

12/27/05 

EPA  8260B 

Bromodichloromethane 

ND 

0.50 

" 

" 

" 

11 

" 

Bromoform 

ND 

0.50 

" 

" 

" 

" 

" 

Bromomethane 

ND 

1.0 

" 

" 

" 

" 

" 

" 

Carbon  tetrachloride 

ND 

0.50 

" 

" 

" 

Chlorobenzene 

ND 

0.50 

" 

" 

" 

Chloroethane 

ND 

1.0 

" 

" 

" 

" 

" 

" 

Chloroform 

ND 

1.0 

II 

" 

" 

" 

" 

'* 

Chloromethane 

ND 

1.0 

II 

" 

" 

ll 

Dibromochloromethane 

ND 

0.50 

" 

ll 

1,2-Dibromoethane  (EDB) 

ND 

0.50 

" 

" 

" 

" 

" 

1,2-Dichlorobenzene 

ND 

0.50 

" 

" 

" 

" 

" 

1 ,3-Dichlorobenzene 

ND 

0.50 

" 

" 

" 

" 

1 ,4-Dichlorobenzene 

ND 

0.50 

" 

" 

" 

Dichlorodifluoromethane 

ND 

0.50 

" 

" 

" 

" 

* 

1,1-Dichloroe  thane 

ND 

0.50 

" 

" 

" 

1,2-Dichloroe  thane 

ND 

0.50 

" 

" 

" 

" 

" 

1 , 1-Dichloroethene 

ND 

0.50 

" 

" 

" 

" 

" 

cis-l,2-Dichloroethene 

0.50 

0.50 

" 

" 

" 

" 

" 

trans- 1 ,2-Dichloroethene 

ND 

0.50 

" 

" 

" 

" 

" 

1 ,2-Dichloropropane 

ND 

0.50 

" 

" 

" 

" 

cis-l,3-Dichloropropene 

ND 

0.50 

" 

" 

" 

" 

It 

" 

trans-  1,3-Dichloropropene 

ND 

0.50 

" 

" 

" 

" 

II 

" 

Methylene  chloride 

ND 

1.0 

" 

ll 

" 

" 

" 

1 , 1 ,2,2-Tetrachloroe  thane 

ND 

1.0 

ll 

" 

" 

Tetrachloroethene 

ND 

0.50 

II 

ll 

" 

II 

II 

1,1,1  -Trichloroethane 

ND 

0.50 

ll 

" 

ll 

" 

" 

1 , 1 ,2-Trichloroethane 

ND 

0.50 

" 

" 

" 

" 

Trichloroethene 

2.2 

0.50 

B 

" 

" 

Trichlorofluoromethane 

ND 

0.50 

w 

" 

" 

Vinyl  chloride 

ND 

0.50 

" 

" 

" 

" 

Surrogate:  l,2-DCA-d4 

102% 

70-130 

» 

» 

Surrogate:  Toluene-d8 

93% 

70-130 

" 

" 

" 

Surrogate:  4-BFB 

98% 

70-130 

" 

" 

" 

" 

Sequoia  Analytical  -  Sacramento  The  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  with  the  chain  of 

custody  document.  Unless  otherwise  stated,  results  are  reported  on  a  wet  weight  basis. 
This  analytical  report  must  be  reproduced  in  its  entirety. 
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/T\  Sequoia 
Analytical 


8 1 9  Striker  Ave  Ste  8 
Sacramento,  CA  95834 
(916)  921-9600 
FAX  (916)921-0100 
www.sequoialabs.com 


Aerojet 

Project:  IRCTS 

S602282 

P.O.  Box  13222,  Dept.  0330,  Bldg.  2001 

Project  Number: N/A 

Reported: 

Sacramento  CA,  95813-6000 

Project  Manager:  Rodney  Fricke 

03/02/06  19:51 

EPA  601  Volatile  Organic  Compounds  by  EPA  Method  624 
Sequoia  Analytical  -  Sacramento 


Reporting 

Analyte 

Result 

Limit  Units  Dilution 

Batch 

Prepared 

Analyzed 

Method 

Note: 

WNN-MWl  (S602282-02)  Water  Sampled:  02/13/06  11:30  Received:  02/15/06  10:20 


Bromodichloromethane 

ND 

0.50 

ug/l 

1 

6020302 

02/27/06 

02/27/06 

EPA  624 

Bromoform 

ND 

0.50 

" 

" 

" 

" 

" 

" 

Bromomethane 

ND 

1.0 

" 

" 

" 

" 

" 

" 

Carbon  tetrachloride 

ND 

0.50 

" 

" 

" 

" 

" 

" 

Chlorobenzene 

ND 

0.50 

" 

" 

" 

" 

Chloroethane 

ND 

1.0 

" 

" 

" 

" 

" 

Chloroform 

0.67 

0.50 

" 

" 

" 

" 

" 

Chloromethane 

ND 

1.0 

" 

" 

" 

" 

" 

" 

Dibromochloromethane 

ND 

0.50 

" 

" 

" 

1 ,2-Dichlorobenzene 

ND 

0.50 

" 

" 

" 

1 ,3-Dichlorobenzene 

ND 

0.50 

" 

" 

" 

" 

" 

" 

1 ,4-Dichlorobenzene 

ND 

0.50 

" 

" 

" 

" 

1,1-Dichloroethane 

ND 

0.50 

" 

" 

" 

" 

" 

1 ,2-Dichloroethane 

ND 

0.50 

" 

" 

" 

" 

" 

II 

cis-l,2-Dichloroethene 

ND 

0.50 

" 

" 

" 

II 

1,1-Dichloroethene 

ND 

0.50 

" 

" 

" 

II 

" 

trans- 1 ,2-Dichloroethene 

ND 

0.50 

" 

" 

" 

» 

II 

1 ,2-Dichloropropane 

ND 

0.50 

" 

" 

" 

Tl 

II 

cis- 1 ,3-Dichloropropene 

ND 

0.50 

" 

" 

" 

" 

II 

II 

trans- 1 ,3-Dichloropropene 

ND 

0.50 

" 

" 

II 

II 

II 

Methylene  chloride 

ND 

1.0 

" 

It 

II 

II 

1 , 1 ,2,2-Tetrachloroethane 

ND 

1.0 

" 

" 

" 

" 

" 

Tetrachloroethene 

ND 

0.50 

" 

" 

IT 

1,1,1  -Trichloroethane 

ND 

0.50 

" 

" 

" 

1 , 1 ,2-Trichloroethane 

ND 

0.50 

" 

" 

" 

Trichloroethene 

2.2 

0.50 

" 

" 

" 

" 

*' 

Trichlorofluoromethane 

ND 

0.50 

" 

" 

" 

" 

" 

" 

Vinyl  chloride 

ND 

0.50 

" 

" 

" 

" 

" 

" 

Surrogate:  l,2-DCA-d4 

115% 

70-130 

ff 

n 

Surrogate:  Toluene-d8 

97% 

70-130 

" 

t* 

" 

Surrogate:  4-BFB 

91  % 

70-130 

" 

" 

" 

" 

Sequoia  Analytical  -  Sacramento  The  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  with  the  chain  of 

custody  document.  Unless  otherwise  stated,  results  are  reported  on  a  wet  weight  basis. 
This  analytical  report  must  be  reproduced  in  its  entirety. 
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/T\  Sequoia 
“  “  Analytical 


819  Striker  Avenue,  Suite  8 
Sacramento,  C  A  95834 
(916)  921-9600 
FAX  (916)  921-0100 
www.sequoialabs.com 


Aerojet 

Project:  IRCTS 

S605080 

P.O.  Box  13222,  Dept.  0330,  Bldg.  2001 

Project  Number:  42060 

Reported: 

Sacramento  CA,  95813-6000 

Project  Manager:  Rodney  Fricke 

05/19/06  15:58 

Perchlorate  by  EPA  314.0 
Sequoia  Analytical  -  Morgan  Hill 


Analyte 

Result 

Reporting 

Limit  Units  Dilution  Batch 

Prepared 

Analyzed 

Method 

Note; 

STSW166  (S605080-0 1)  Water 

Sampled:  05/01/06  10:30 

Received:  05/02/06  10:05 

Perchlorate 

89 

16  ug/1  4  6E10020 

05/05/06 

05/05/06 

EPA  314.0 

STSW138A  (S605080-02)  Water  Sampled:  05/01/06  12:28  Received:  05/02/06  10:05 

Perchlorate  2100  400  ug/1  100  6E10020  05/05/06  05/05/06  EPA  314.0 

WWN-MW-1  (S605080-03)  Water  Sampled:  05/01/06  13:15  Received:  05/02/06  10:05 

Perchlorate  ND  4.0  ug/1  1  6E10020  05/05/06  05/05/06  EPA  314  0 


Sequoia  Analytical  -  Sacramento  The  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  with  the  chain  of 

custody  document.  Unless  otherwise  stated,  results  are  reported  on  a  wet  weight  basis. 
This  analytical  report  must  be  reproduced  in  its  entirety. 
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/ T\  Sequoia 
Analytical 


819  Striker  Avenue,  Suite  8 
Sacramento,  CA  95834 
(9 16)  921  >9600 
FAX  (916)  921-0100 
www.sequoialabs.com 


Aerojet 

Project:  IRCTS 

S605080 

P.O.  Box  13222,  Dept.  0330,  Bldg.  2001 

Project  Number:  42060 

Reported: 

Sacramento  CA,  95813-6000 

Project  Manager:  Rodney  Fricke 

05/19/06  15:58 

Physical  Parameters  by  APHA/ASTM/EPA  Methods 
Sequoia  Analytical  -  Morgan  Hill 


Reporting 

Analyte 

Result 

Limit  Units 

Dilution 

Batch 

Prepared 

Analyzed 

Method 

Note; 

STSW166  (S605080-01)  Water  Sampled:  05/01/06  10:30  Received:  05/02/06  10:05 


Specific  Conductivity  @25  C  190  1.0  umhos/cm  1  6E08029  05/08/06  05/08/06  SM2510B 

STSW138A  (S605080-02)  Water  Sampled:  05/01/06  12:28  Received:  05/02/06  10:05 

Specific  Conductivity  @25  C  160  1.0  umhos/cm  1  6E08029  05/08/06  05/08/06  SM2510B 

WWN-MW-1  (S605080-03)  Water  Sampled:  05/01/06  13:15  Received:  05/02/06  10:05 

Specific  Conductivity  @  25  C  190  1.0  umhos/cm  1  6E08029  05/08/06  05/08/06  SM2510B 


Sequoia  Analytical  -  Sacramento  The  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  with  the  chain  of 

custody  document.  Unless  otherwise  stated,  results  are  reported  on  a  wet  weight  basis. 
This  analytical  report  must  be  reproduced  in  its  entirety . 
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/T\  Sequoia 
~  “  Analytical 


819  Striker  Avenue,  Suite  8 
Sacramento,  CA  95834 
(916)  921-9600 
FAX  (916)  921-0100 
www  .sequoialabs  com 


Aerojet 

Project:  IRCTS 

S605080 

P.O.  Box  13222,  Dept.  0330,  Bldg.  2001 

Project  Number:  42060 

Reported: 

Sacramento  CA,  95813-6000 

Project  Manager:  Rodney  Fricke 

05/19/06  15:58 

Volatile  Organic  Compounds  8010B  list  by  EPA  Method  8260B 
Sequoia  Analytical  -  Sacramento 


Reporting 

Analyte 

Result 

Limit  Units 

Dilution 

Batch 

Prepared  Analyzed 

Method 

Note: 

STSW166  (S605080-01)  Water  Sampled:  05/01/06  10:30  Received:  05/02/06  10:05 


Freon  113 

ND 

0.50 

ug/l 

1 

6050037 

05/04/06 

05/05/06 

EPA  8260B 

Bromodichloromethane 

ND 

0.50 

" 

" 

" 

" 

Bromoform 

ND 

0.50 

" 

" 

" 

" 

" 

Bromomethane 

ND 

1.0 

" 

" 

" 

" 

" 

Carbon  tetrachloride 

ND 

0.50 

" 

" 

" 

" 

Chlorobenzene 

ND 

0.50 

n 

” 

" 

" 

Chloroe  thane 

ND 

1.0 

" 

" 

" 

" 

" 

Chloroform 

ND 

0.50 

" 

" 

" 

" 

" 

Chloromethane 

ND 

1.0 

" 

” 

" 

" 

Dibromochloromethane 

ND 

0.50 

" 

" 

" 

” 

1,2-Dibromoethane  (EDB) 

ND 

0.50 

" 

" 

" 

" 

1 ,2-Dichlorobenzene 

ND 

0.50 

" 

" 

" 

" 

" 

1 ,3-Dichlorobenzene 

ND 

0.50 

" 

" 

" 

" 

1 ,4-Dichlorobenzene 

ND 

0.50 

" 

" 

" 

" 

Dichlorodifluoromethane 

ND 

0.50 

" 

" 

" 

" 

" 

1, 1-Dichloroethane 

ND 

0.50 

" 

" 

" 

" 

" 

1 ,2-Dichloroe  thane 

ND 

0.50 

" 

" 

" 

" 

" 

" 

1 , 1  -Dichloroethene 

ND 

0.50 

" 

" 

" 

cis-l,2-Dichloroethene 

0.50 

0.50 

" 

" 

" 

trans-  1,2-Dichloroethene 

ND 

0.50 

" 

" 

1 ,2-Dichloropropane 

ND 

0.50 

" 

" 

cis- 1 ,3-Dichloropropene 

ND 

0.50 

" 

" 

" 

" 

" 

trans- 1 ,3-Dichloropropene 

ND 

0.50 

" 

" 

" 

" 

Methylene  chloride 

ND 

5.0 

W 

" 

" 

" 

" 

1 , 1 ,2,2-Tetrachloroethane 

ND 

1.0 

" 

" 

" 

Tetrachloroethene 

ND 

0.50 

" 

" 

" 

" 

" 

1,1,1  -Trichloroethane 

ND 

0.50 

" 

" 

" 

" 

1 , 1 ,2-Trichloroe  thane 

ND 

0.50 

" 

" 

" 

" 

" 

" 

Trichloroethenc 

2.3 

0.50 

" 

" 

" 

" 

" 

Trichlorofluoromethane 

ND 

0.50 

" 

" 

" 

" 

Vinyl  chloride 

ND 

0.50 

" 

" 

tt 

it 

" 

" 

Surrogate:  l,2-DCA-d4 

103% 

70-130 

tt 

tt 

" 

Surrogate:  Toluene-d8 

104% 

70-130 

it 

it 

Surrogate:  4-BFB 

96% 

70-130 

tt 

« 

" 

Sequoia  Analytical  -  Sacramento  The  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  with  the  chain  of 

custody  document.  Unless  otherwise  stated,  results  are  reported  on  a  wet  weight  basis. 
This  analytical  report  must  be  reproduced  in  its  entirety. 
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/T\  Sequoia 
Analytical 


8 19  Striker  Avenue,  Suite  8 
Sacramento,  CA  95834 
(916)  921-9600 
FAX  (9 16)  921-0100 
www.sequoialabs.com 


Aerojet 

Project:  IRCTS 

S605080 

P.O.  Box  13222,  Dept.  0330,  Bldg.  2001 

Project  Number:  42060 

Reported: 

Sacramento  CA,  95813-6000 

Project  Manager:  Rodney  Fricke 

05/19/06  15:58 

Volatile  Organic  Compounds  8010B  list  by  EPA  Method  8260B 
Sequoia  Analytical  -  Sacramento 


Reporting 

Analyte 

Result 

Limit  Units  Dilution 

Batch 

Prepared 

Analyzed 

Method 

Note: 

STSW138A  (S605080-02)  Water  Sampled:  05/01/06  12:28  Received:  05/02/06  10:05 


Freon  113 

ND 

0.50 

ug/l 

1 

6050037 

05/04/06 

05/05/06 

EPA  8260B 

Bromodichloromethane 

ND 

0.50 

" 

" 

" 

" 

" 

" 

Bromoform 

ND 

0.50 

" 

" 

" 

" 

" 

" 

Bromomethane 

ND 

1.0 

" 

" 

" 

Carbon  tetrachloride 

ND 

0.50 

" 

" 

" 

" 

Chlorobenzene 

ND 

0.50 

II 

" 

" 

" 

Chloroe  thane 

ND 

1.0 

II 

" 

" 

" 

Chloroform 

ND 

0.50 

II 

" 

II 

" 

Chloromethane 

ND 

1.0 

II 

" 

Dibromochloromethane 

ND 

0.50 

II 

" 

" 

" 

1,2-Dibromoethane  (EDB) 

ND 

0.50 

" 

* 

" 

" 

" 

" 

1 ,2-Dichlorobenzene 

ND 

0.50 

" 

" 

" 

" 

" 

" 

1 ,3-Dichlorobenzene 

ND 

0.50 

" 

" 

" 

" 

1 ,4-Dichlorobenzene 

ND 

0.50 

" 

" 

" 

" 

Dichlorodifluoromethane 

ND 

0.50 

" 

" 

" 

" 

" 

" 

1,1-Dichloroe  thane 

ND 

0.50 

" 

" 

" 

" 

" 

1 ,2-Dichloroethane 

ND 

0.50 

" 

" 

" 

1,1-Dichloroethene 

ND 

0.50 

" 

" 

" 

" 

" 

cis- 1 ,2-Dichloroethene 

ND 

0.50 

" 

" 

" 

" 

" 

trans- 1 ,2-Dichloroethene 

ND 

0.50 

" 

" 

" 

1,2-Dichloropropane 

ND 

0.50 

" 

" 

II 

" 

cis- 1 ,3-Dichloropropene 

ND 

0.50 

" 

" 

II 

" 

trans- 1 ,3-Dichloropropene 

ND 

0.50 

" 

" 

Methylene  chloride 

ND 

5.0 

II 

ft 

" 

" 

II 

" 

1, 1 ,2,2-Tetrachloroethane 

ND 

1.0 

II 

N 

" 

" 

II 

Tetrachloroethene 

ND 

0.50 

" 

" 

" 

II 

1,1,1  -Trichloroethane 

ND 

0.50 

" 

" 

" 

" 

1 , 1 ,2-Trichloroe  thane 

ND 

0.50 

" 

" 

" 

" 

Trichloroethene 

1.1 

0.50 

" 

" 

" 

" 

" 

Trichlorofluoromethane 

ND 

0.50 

" 

" 

" 

" 

" 

Vinyl  chloride 

ND 

0.50 

" 

" 

" 

Surrogate:  1 ,2-DCA-d4 

108% 

70-130 

» 

» 

ff 

" 

Surrogate:  Toluene-d8 

104% 

70-130 

" 

tt 

tt 

" 

Surrogate:  4-BFB 

101  % 

70-130 

" 

" 

" 

Sequoia  Analytical  -  Sacramento  The  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  with  the  chain  of 

custody  document.  Unless  otherwise  stated,  results  are  reported  on  a  wet  weight  basis. 
This  analytical  report  must  be  reproduced  in  its  entirety. 
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/T\  Sequoia 
Analytical 


8 19  Striker  Avenue,  Suite  8 
Sacramento,  CA  95834 
(916)  921-9600 
FAX  (916)  921-0100 
www.sequoialabs.com 


Aerojet 

Project:  IRCTS 

S605080 

P.O.  Box  13222,  Dept.  0330,  Bldg.  2001 

Project  Number:  42060 

Reported: 

Sacramento  CA,  95813-6000 

Project  Manager:  Rodney  Fri  eke 

05/19/06  15:58 

Volatile  Organic  Compounds  8010B  list  by  EPA  Method  8260B 
Sequoia  Analytical  -  Sacramento 


Reporting 

Analyte 

Result 

Limit 

Units  Dilution 

Batch 

Prepared 

Analyzed 

Method 

Notei 

WWN-MW-l  (S605080-03)  Water  Sampled:  05/01/06  13:15  Received:  05/02/06  10:05 


Freon  113 

ND 

0.50 

ug/l 

1 

6050037 

05/04/06 

05/05/06 

EPA  8260B 

Bromodichloromethane 

ND 

0.50 

" 

" 

" 

« 

" 

" 

Bromoform 

ND 

0.50 

" 

" 

" 

" 

" 

Bromomethane 

ND 

1.0 

" 

" 

" 

" 

" 

” 

Carbon  tetrachloride 

ND 

0.50 

" 

" 

" 

" 

Chlorobenzene 

ND 

0.50 

M 

" 

" 

" 

" 

Chloroe  thane 

ND 

1.0 

ii 

" 

" 

" 

" 

" 

Chloroform 

ND 

0.50 

" 

" 

" 

" 

" 

" 

Chloromethane 

ND 

1.0 

" 

" 

" 

" 

Dibromochloromethane 

ND 

0.50 

" 

" 

" 

" 

1,2-Dibromoethane  (EDB) 

ND 

0.50 

ii 

" 

" 

1 ,2-Dichlorobenzene 

ND 

0.50 

H 

" 

" 

" 

II 

1 ,3-Dichlorobenzene 

ND 

0.50 

n 

" 

" 

" 

•l 

1 ,4-Dichlorobenzene 

ND 

0.50 

" 

" 

" 

" 

II 

Dichlorodifluoromethane 

ND 

0.50 

ii 

" 

II 

1,1-Dichloroethane 

ND 

0.50 

n 

" 

Tl 

1 ,2-Dichloroe  thane 

ND 

0.50 

" 

" 

" 

II 

II 

•I 

1,1-Dichloroethene 

ND 

0.50 

" 

" 

" 

II 

It 

cis- 1 ,2-Dichloroethene 

ND 

0.50 

" 

" 

" 

II 

II 

trans- 1 ,2-Dichloroethene 

ND 

0.50 

" 

" 

■l 

1 ,2-Dichloropropane 

ND 

0.50 

" 

II 

II 

II 

II 

cis-1 ,3-Dichloropropene 

ND 

0.50 

" 

II 

II 

II 

" 

trans- 1 ,3-Dichloropropene 

ND 

0.50 

” 

" 

II 

" 

H 

” 

Methylene  chloride 

ND 

5.0 

11 

li 

" 

" 

1 , 1 ,2,2-Tetrachloroethane 

ND 

1.0 

" 

" 

Tetrachloroethene 

ND 

0.50 

" 

" 

" 

" 

1,1,1  -Trichloroethane 

ND 

0.50 

" 

" 

" 

1 , 1 ,2-Trichloroe  thane 

ND 

0.50 

" 

" 

” 

" 

Trichloroethene 

2.9 

0.50 

" 

" 

" 

" 

Trichlorofluoromethane 

ND 

0.50 

" 

" 

U 

" 

Vinyl  chloride 

ND 

0.50 

" 

M 

" 

" 

Surrogate:  I,2-DCA-d4 

107% 

70-130 

« 

" 

« 

tt 

Surrogate:  Toluene-d8 

100% 

70-130 

n 

" 

tt 

Surrogate:  4-BFB 

99% 

70-130 

" 

" 

" 

" 

Sequoia  Analytical  -  Sacramento  The  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  with  the  chain  of 

custody  document.  Unless  otherwise  stated,  results  are  reported  on  a  wet  weight  basis. 
This  analytical  report  must  be  reproduced  in  its  entirety. 
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Sequoia 

Analytical 


8  J  9  Striker  Ave  Ste  8 
Sacramento,  CA  95834 
(916) 921-9600 
FAX  (916)  921-0100 
www.sequoialabs.com 


GeoSvntec  Consultants  -  Oakland 

475  14th  St,  Suite  450 

Oakland  CA,  94612 

Project:  Aerojet- WNN 

Project  Number:  NA 

Project  Manager:  Graham  Bradner 

S407055 

Reported: 

07/16/04  11:14 

EPA  601/602  Volatile  Organic  Compounds  by  EPA  Method  624 

Sequoia  Analytical  -  Sacramento 

Analyte 

Reporting 

Result  Limit  Units  Dilution  Batch  Prepared  Analyzed 

Method  Notes 

138A-0701-1240  (S407055-04)  Water 

Sampled:  07/01/04  12:40  Received:  07/01/04  14:15 

Benzene 

ND 

0.50 

ug/1 

1 

4070161 

07/13/04 

07/13/04 

EPA  624 

Bromodichloromethane 

ND 

0.50 

l* 

II 

Bromoform 

ND 

0.50 

It 

II 

Bromomethane 

ND 

1.0 

II 

" 

Carbon  tetrachloride 

ND 

0.50 

II 

" 

Chlorobenzene 

ND 

0.50 

ll 

•I 

" 

Chloroe  thane 

ND 

0.50 

•• 

ll 

II 

Chloromethane 

ND 

0.50 

II 

ll 

ll 

II 

Chloroform 

ND 

0.50 

•• 

II 

ll 

II 

II 

Dibromochloromethane 

ND 

0.50 

II 

II 

II 

II 

II 

Ethylbenzene 

ND 

0.50 

•1 

ll 

il 

H 

ll 

1 ,2-Dichlorobenzene 

ND 

0.50 

■i 

ll 

1 ,3-Dichlorobenzene 

ND 

0.50 

■l 

II 

1 ,4-Dichlorobenzene 

ND 

0.50 

ii 

ii 

II 

1 , 1  -Dichloroethane 

ND 

0.50 

ii 

M 

II 

1 ,2-Dichloroethane 

ND 

0.50 

il 

II 

II 

1,1-Dichloroethene 

ND 

0.50 

ii 

II 

II 

cis- 1 ,2-Dichloroethene 

ND 

0.50 

•i 

ll 

•1 

II 

•1 

trans- 1 ,2-Dichloroethene 

ND 

0.50 

ii 

II 

II 

II 

•1 

1 ,2-Dichloropropane 

ND 

0.50 

•l 

ll 

II 

II 

II 

cis-l,3-Dichloropropene 

ND 

0.50 

ii 

ll 

II 

ll 

trans- 1 ,3-Dichloropropene 

ND 

0.50 

II 

" 

Methylene  chloride 

ND 

1.0 

ii 

ll 

II 

" 

1 , 1 , 1  -T  richloroethane 

ND 

0.50 

■l 

il 

II 

" 

1 , 1 ,2,2-T  etrachloroethane 

ND 

1.0 

il 

H 

II 

II 

" 

Tetrachloroethene 

ND 

0.50 

II 

il 

It 

II 

" 

Toluene 

ND 

0.50 

ii 

II 

II 

ll 

1 , 1 ,2-T  richloroethane 

ND 

0.50 

II 

il 

II 

II 

II 

Trichlorofluoromethane 

ND 

0.50 

n 

ll 

II 

II 

II 

Trichloroethene 

4.7 

0.50 

ii 

ll 

•1 

II 

Vinyl  chloride 

ND 

0.50 

ll 

ll 

II 

Xylenes  (total) 

ND 

0.50 

il 

II 

Surrogate:  l,2-DCA-d4 

114% 

ii 

" 

Ii 

Surrogate:  Toluene-d8 

105% 

70-130 

" 

" 

II 

Surrogate:  4-BFB 

101  % 

70-130 

" 

" 

" 

" 

Sequoia  Analytical  -  Sacramento 


The  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  with  the  chain 
of  custody  document.  Unless  otherwise  stated,  results  are  reported  on  a  wet  weight 
basis.  This  analytical  report  must  be  reproduced  in  its  entirety. 
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/T\  Sequoia 
Analytical 


1455  McDowell  Blvd,  North  Ste  D 
Petaluma,  CA  94954 
(707)  792-1865 
FAX  (707)  792-0342 
www.sequoialabs.com 


Aerojet  Corporation 

Project:Kleinfelder/IRCTS 

P409394 

PO  Box  13222  Bldg.  2001,  Dept.  0330 

Project  Number:23-482130-A01 

Reported: 

Sacramento  CA,  95813-6000 

Project  Manager:Rodney  Fricke 

10/05/04  17:05 

STSW  138A  (P409394-06)  Water  Sampled:  09/20/04  13:30  Received:  09/21/04  15:30 


Volatile  Organic  Compounds  -  8021  list  by  EPA  Method  8260A 
Sequoia  Analytical  -  Petaluma 


Analyte 

Result 

Reporting 

Limit 

Units  Dilution 

Batch 

Prepared 

Analyzed 

Method 

Note; 

Bromodichloromethane 

ND 

0.50 

ug/l 

1 

4100016 

10/01/04 

10/01/04 

EPA  8260B 

Bromoform 

ND 

0.50 

" 

" 

" 

" 

Bromome  thane 

ND 

0.50 

it 

" 

" 

" 

" 

Carbon  tetrachloride 

ND 

0.50 

tt 

" 

" 

Chlorobenzene 

ND 

0.50 

tt 

» 

II 

" 

Chloroethane 

ND 

0.50 

" 

II 

" 

Chloroform 

ND 

0.50 

" 

" 

Chloromethane 

ND 

0.50 

II 

ii 

" 

" 

Dibromochloromethane 

ND 

0.50 

II 

II 

" 

" 

" 

" 

1 ,2-Dibromoethane  (EDB) 

ND 

0.50 

II 

II 

1 ,2-Dichlorobenzene 

ND 

0.50 

1 ,3-Dichlorobenzene 

ND 

0.50 

II 

" 

" 

" 

1 ,4-Dichlorobenzene 

ND 

0.50 

II 

" 

" 

Dichlorodifluoromethane 

ND 

0.50 

II 

it 

II 

II 

1,1-Dichloroethane 

ND 

0.50 

II 

It 

II 

II 

» 

1,2-Dichloroethane 

ND 

0.50 

II 

It 

It 

II 

tl 

" 

1,1-Dichloroethene 

ND 

0.50 

II 

It 

II 

tl 

cis- 1 ,2-Dichloroethene 

ND 

0.50 

II 

•t 

II 

II 

trans-l,2-Dichloroethene 

ND 

0.50 

II 

It 

" 

1 ,2-Dichloropropane 

ND 

0.50 

" 

M 

" 

cis- 1 ,3-Dichloropropene 

ND 

0.50 

" 

" 

*' 

" 

trans-l,3-Dichloropropene 

ND 

0.50 

" 

" 

" 

Freon  113 

ND 

0.50 

" 

" 

" 

" 

Methylene  chloride 

ND 

0.50 

" 

" 

" 

" 

1 , 1 ,2,2-Tetrachloroethane 

ND 

0.50 

" 

" 

" 

" 

T  etrachloroethene 

ND 

0.50 

" 

" 

" 

" 

1 , 1 ,2-Trichloroethane 

ND 

0.50 

■  i 

1,1,1  -Trichloroethane 

ND 

0.50 

ll 

Trichloroethene 

4.9 

0.50 

•t 

" 

" 

" 

" 

Trichlorofluoromethane 

ND 

0.50 

" 

” 

" 

" 

Vinyl  chloride 

ND 

0.50 

It 

II 

II 

Surrogate:  Dibromofluoromethane 

119% 

84-122 

It 

II 

II 

Surrogate:  1 ,2-Dichloroethane-d4 

102% 

74-135 

II 

ll 

II 

Surrogate:  Toluene-d8 

105% 

84-119 

" 

II 

II 

Surrogate:  4-Bromofluorobenzene 

116% 

86-119 

" 

II 

II 

" 

Sequoia  Analytical  -  Petaluma  The  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  with  the  chain  of 

custody  document.  Unless  otherwise  stated,  results  are  reported  on  a  wet  weight  basis. 
This  analytical  report  must  be  reproduced  in  its  entirety. 
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luoia 


/TNSeq, 

Analytical 


8 1 9  Striker  Ave  Ste  8 
Sacramento,  CA  95834 
(916) 92 1  -9600 
FAX  (916)921-0100 
www.sequoialabs.com 


Aerojet 

ProjectJRCTS 

S4 12029 

P.O.  Box  13222,  Dept.  0330,  Bldg.  2001 

Project  Number: N/A 

Reported: 

Sacramento  CA.  95813-6000 

Project  ManagenRodney  Fricke 

12/14/04  18:26 

Volatile  Organic  Compounds  8021B  list  by  EPA  Method  8260B 
_ Sequoia  Analytical  -  Sacramento 


Reporting 

Analyte 

Result 

Limit  Units  Dilution 

Batch 

Prepared  Analyzed 

Method 

Note; 

STSW  138A  (S4 12029-02)  Water  Sampled:  11/29/04  14:33  Received:  11/30/04  12:10 


Benzene 

ND 

0.50 

Ug/1 

4120124 

12/12/04 

12/13/04 

EPA  8260B 

Bromodichloromethane 

ND 

0.50 

" 

" 

« 

» 

» 

Bromoform 

ND 

0.50 

" 

" 

" 

" 

» 

Bromomethane 

ND 

1.0 

" 

" 

" 

» 

» 

Carbon  tetrachloride 

ND 

0.50 

" 

" 

« 

» 

» 

Chlorobenzene 

ND 

0.50 

" 

” 

Chloroethane 

ND 

0.50 

" 

" 

" 

Chloroform 

ND 

0.50 

" 

'■ 

Chloromethane 

ND 

0.50 

" 

" 

" 

" 

" 

Dibromochloromethane 

ND 

0.50 

" 

" 

1,2-Dibromoethane  (EDB) 

ND 

0.50 

" 

II 

" 

1 ,2-Dichlorobenzene 

ND 

0.50 

" 

II 

» 

" 

1 ,3-Dichlorobenzene 

ND 

0.50 

M 

" 

" 

" 

1 ,4-Dichlorobenzene 

ND 

0.50 

" 

" 

" 

■ 

Dichlorodifluoromethane 

ND 

0.50 

» 

" 

" 

" 

1,1-Dichloroethane 

ND 

0.50 

" 

II 

1 ,2-Dichloroethane 

ND 

0.50 

" 

II 

It 

1,1-Dichloroethene 

ND 

0.50 

" 

" 

II 

II 

" 

cis- 1 ,2-Dichloroethene 

ND 

0.50 

" 

" 

II 

" 

trans-l,2-Dichloroethene 

ND 

0.50 

" 

" 

1 ,2-Dichloropropane 

ND 

0.50 

•• 

" 

" 

" 

cis- 1 ,3-Dichloropropene 

ND 

0.50 

" 

" 

" 

trans-1 ,3-Dichloropropene 

ND 

0.50 

" 

" 

" 

" 

Ethylbenzene 

ND 

0.50 

" 

" 

" 

Freon  1 13 

ND 

0.50 

Methylene  chloride 

ND 

0.50 

" 

1,1,2,2-Tetrachloroethane 

ND 

1.0 

" 

II 

Tetrachloroethene 

ND 

0.50 

It 

" 

•i 

" 

Toluene 

ND 

0.50 

II 

- 

" 

" 

1,1,1  -Trichloroethane 

ND 

0.50 

II 

II 

" 

1 , 1 ,2-Trichloroethane 

ND 

0.50 

II 

" 

II 

■l 

Trichloroethene 

4.1 

0.50 

II 

" 

II 

II 

II 

Trichlorofluoromethane 

ND 

0.50 

II 

" 

II 

II 

•I 

Vinyl  chloride 

ND 

0.50 

" 

II 

" 

Xylenes  (total) 

ND 

0.50 

II 

" 

" 

II 

" 

Surrogate:  Dibromofluoromethane 

92% 

70-130 

- 

It 

It 

Surrogate:  1 ,2-DCA-d4 

100% 

70-130 

" 

" 

Surrogate:  Toluene-d8 

96% 

70-130 

" 

It 

" 

Surrogate:  4-BFB 

99% 

70-130 

" 

" 

" 

" 

Sequoia  Analytical  -  Sacramento  The  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  with  the  chain  of 

custody  document.  Unless  otherwise  stated,  results  are  reported  on  a  wet  weight  basis. 
This  analytical  report  must  be  reproduced  in  its  entirety. 
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/T\  Sequoia 
Analytical 


1455  McDowell  Blvd,  North  Ste  D 
Petaluma,  CA  94954 
(707)792-1865 
FAX  (707)792-0342 
www.sequoialabs.com 


Aerojet  Corporation 

Project:Kleinfelder/IRCTS 

P502206 

PO  Box  13222  Bldg.  2001,  Dept.  0330 

Project  Number :42060-A0 1 

Reported: 

Sacramento  CA,  95813-6000 

Project  Manager:Rodney  Fricke 

02/25/05  11:32 

WNN-138A  (P502206-02)  Water  Sampled:  02/07/05  13:05  Received:  02/11/05  13:20 


Volatile  Organic  Compounds  -  8021  list  by  EPA  Method  8260A 
Sequoia  Analytical  -  Petaluma 


Analyte 

Result 

Reporting 

Limit 

Units  Dilution 

Batch 

Prepared 

Analyzed 

Method 

Bromodichloromethane 

ND 

0.50 

ug/l 

1 

5020273 

02/20/05 

02/20/05 

EPA  8260B 

Bromoform 

ND 

0.50 

" 

n 

II 

II 

" 

" 

Bromomethane 

ND 

0.50 

" 

11 

" 

n 

Carbon  tetrachloride 

ND 

0.50 

" 

” 

" 

" 

Chlorobenzene 

ND 

0.50 

II 

n 

•I 

" 

" 

" 

Chloroethane 

ND 

0.50 

M 

II 

II 

» 

" 

Chloroform 

ND 

0.50 

ii 

" 

II 

" 

Chloromethane 

ND 

0.50 

tt 

" 

" 

" 

Dibromochloromethane 

ND 

0.50 

" 

'* 

M 

1,2-Dibromoethane  (EDB) 

ND 

0.50 

" 

" 

1 ,2-Dichlorobenzene 

ND 

0.50 

" 

" 

" 

N 

1,3-Dichlorobenzene 

ND 

0.50 

•1 

II 

" 

1,4-Dichlorobenzene 

ND 

0.50 

II 

ii 

« 

■1 

Dichlorodifluoromethane 

ND 

0.50 

" 

n 

II 

II 

" 

1 , 1  -Dichloroethane 

ND 

0.50 

" 

" 

1,2-Dichloroe  thane 

ND 

0.50 

" 

II 

" 

1 , 1  -Dichloroethene 

ND 

0.50 

(1 

it 

ll 

II 

cis- 1 ,2-Dichloroethcnc 

ND 

0.50 

II 

ii 

" 

" 

II 

trans-l,2-Dichloroethene 

ND 

0.50 

M 

" 

" 

w 

" 

II 

1,2-Dichloro  propane 

ND 

0.50 

It 

li 

" 

" 

" 

cis- 1 ,3-Dichloropropene 

ND 

0.50 

" 

" 

" 

trans-l,3-Dichloropropene 

ND 

0.50 

" 

" 

" 

" 

II 

Freon  113 

ND 

0.50 

•1 

II 

" 

II 

Methylene  chloride 

ND 

0.50 

II 

it 

II 

II 

" 

1 , 1 ,2,2-Tetrachloroethane 

ND 

0.50 

n 

" 

" 

" 

" 

Tetrachloroethene 

ND 

0.50 

II 

" 

" 

" 

1, 1 ,2-Trichloroethane 

ND 

0.50 

" 

" 

" 

" 

1,1,1  -Trichloroethane 

ND 

0.50 

II 

" 

* 

Trichloroethene 

3.9 

0.50 

II 

•i 

" 

" 

" 

Trichlorofluoromethane 

ND 

0.50 

" 

" 

" 

" 

" 

Vinyl  chloride 

ND 

0.50 

" 

" 

" 

" 

" 

" 

Surrogate:  Dibromofluoromethane 

100% 

84-122 

" 

Surrogate:  1 ,2-Dichloroethane-d4 

104% 

74-135 

II 

Surrogate:  Toluene-d8 

92% 

84-119 

If 

” 

Surrogate:  4-Bromofluorobenzene 

99% 

86-119 

" 

" 

" 

Sequoia  Analytical  -  Petaluma  The  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  with  the  chain  of 

custody  document.  Unless  otherwise  stated,  results  are  reported  on  a  wet  weight  basis. 
This  analytical  report  must  be  reproduced  in  its  entirety. 
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/T\  Sequoia 
Analytical 


8 1 9  Striker  Ave  Ste  8 
Sacramento,  CA  95834 
(916)921-9600 
FAX  (916)  921-0100 
www.sequoialabs.com 


Aerojet 

Project:  [RCTS 

S508407 

P.O.  Box  13222,  Dept.  0330,  Bldg.  2001 

Project  Number:N/A 

Reported: 

Sacramento  CA,  95813-6000 

Project  Manager:Rodney  Fricke 

09/01/05  17:55 

Volatile  Organic  Compounds  8010B  list  by  EPA  Method  8260B 
Sequoia  Analytical  -  Sacramento 


Reporting 

Analyte 

Result 

Limit  Units  Dilution 

Batch 

Prepared  Analyzed 

Method 

Note} 

STSW  138B  (S508407-03)  Water  Sampled:  08/15/05  12:37  Received:  08/18/05  11:30 


Freon  1 1 3 

ND 

0.50 

ug/I 

\ 

5080372 

08/29/05 

08/29/05 

EPA  8260B 

Bromodichloromethane 

ND 

0.50 

" 

« 

" 

" 

" 

" 

Bromoform 

ND 

0.50 

" 

" 

" 

" 

Bromomethane 

ND 

1.0 

" 

n 

" 

" 

" 

Carbon  tetrachloride 

ND 

0.50 

li 

" 

" 

Chlorobenzene 

ND 

0.50 

" 

" 

" 

Chloroethane 

ND 

1.0 

» 

" 

■» 

" 

Chloroform 

ND 

0.50 

" 

Chloromethane 

ND 

1.0 

If 

II 

II 

11 

II 

Dibromochloromethane 

ND 

0.50 

•I 

" 

II 

1 ,2-Dibromoethane  (EDB) 

ND 

0.50 

" 

" 

" 

1 ,2-Dichlorobenzene 

ND 

0.50 

" 

" 

" 

1 ,3-Dichlorobenzene 

ND 

0.50 

" 

" 

" 

" 

1,4-Dichlorobenzene 

ND 

0.50 

" 

" 

" 

" 

" 

Dichlorodifluoromethane 

ND 

0.50 

" 

" 

" 

» 

" 

1 , 1  -Dichloroethane 

ND 

0.50 

" 

" 

" 

" 

" 

1 ,2-Dichloroe  thane 

ND 

0.50 

" 

" 

" 

1 ,1  -Dichloroethene 

ND 

0.50 

" 

" 

" 

cis-l,2-Dichloroethene 

ND 

0.50 

" 

II 

•I 

trans- 1 ,2-DichIoroethene 

ND 

0.50 

1* 

" 

II 

" 

II 

1 ,2-Dichioropropane 

ND 

0.50 

II 

•1 

II 

" 

II 

cis-l,3-Dichloropropene 

ND 

0  50 

" 

II 

" 

trans- 1 ,3  -Dichloropropene 

ND 

0.50 

" 

" 

" 

" 

Methylene  chloride 

ND 

1.0 

" 

" 

1 , 1 ,2,2-T  etrachloroethane 

ND 

1.0 

" 

" 

" 

11 

Tetrachloroethene 

ND 

0.50 

" 

" 

" 

1 , 1 , 1  -T  richloroethane 

ND 

0.50 

" 

" 

* 

1 , 1 ,2-T  richloroethane 

ND 

0.50 

" 

" 

11 

" 

Trichloroethene 

1.8 

0.50 

" 

" 

Trichlorofluoromethane 

ND 

0.50 

" 

H 

II 

" 

Vinyl  chloride 

ND 

0.50 

" 

" 

II 

" 

•1 

Surrogate:  1 ,2-DCA-d4 

106% 

70-130 

n 

n 

Surrogate :  Toluene-d8 

100% 

70-130 

" 

Surrogate:  4-BFB 

106% 

70-130 

" 

" 

" 

11 

Sequoia  Analytical  -  Sacramento  The  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  with  the  chain  of 

custody  document.  Unless  otherwise  stated,  results  are  reported  on  a  wet  weight  basis. 
This  analytical  report  must  be  reproduced  in  its  entirety. 
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KLEINFELDER 


PROJ  NO  PROJECT  NAME 


mhMLl  J-AUJL 

l  p.  NO.  SAMPLERS:  (Signature/Number) 

ZkoLrl  111.  A  h, 

OATE  SAMPLE  I.O.  '  £ 

TIME 

MM/DD'YY  HH:MM'SS 


SAMPLE  I  D. 


CON 

TAINERS 


M>z 

w/ 


"“rasar 


Sampler 


Canary  -  Return  Copy  To  Shipper 

/~1TT  A  TTVT  /mp  minmni 


st 


REMARKS 


Sequoia 
Analytical 


8 1 9  Striker  Ave  Ste  8 
Sacramento,  CA  95834 
(916) 921-9600 
FAX  (916)  921-0100 
www.sequoialabs.com 


Aerojet 

Project:IRCTS 

S5 12394 

P.O.  Box  13222,  Dept.  0330,  Bldg.  2001 

Project  Number:42060  QT4 

Reported: 

Sacramento  CA,  95813-6000 

Project  Manager  Rodney  Fricke 

01/05/06  16:21 

Volatile  Organic  Compounds  8010B  list  by  EPA  Method  8260B 
Sequoia  Analytical  -  Sacramento 


Analyte 

Reporting 

Result  Limit  Units  Dilution  Batch 

Prepared  Analyzed 

Method 

Note: 

STSW-138A  (S512394-02)  Water 

Sampled:  12/14/05  12:01  Received:  12/16/05  13:00 

Freon  1 13 

ND 

0.50 

ug/1 

1 

5120433 

12/27/05 

12/27/05 

EPA  8260B 

Bromodichloromethane 

ND 

0.50 

" 

" 

" 

" 

" 

" 

Bromoform 

ND 

0.50 

" 

■■ 

" 

" 

" 

Bromomethane 

ND 

1.0 

ti 

" 

" 

Carbon  tetrachloride 

ND 

0.50 

■■ 

" 

n 

Chlorobenzene 

ND 

0.50 

II 

" 

" 

” 

Chloroe  thane 

ND 

1.0 

It 

" 

" 

Chloroform 

ND 

1.0 

" 

" 

Chloromethane 

ND 

1.0 

" 

Dibromochloromethane 

ND 

0.50 

" 

" 

1,2-Dibromoethane  (EDB) 

ND 

0.50 

It 

" 

" 

" 

" 

1 ,2-Dichlorobenzene 

ND 

0.50 

tt 

" 

" 

" 

" 

" 

1 ,3-Dichlorobenzene 

ND 

0.50 

It 

" 

" 

" 

H 

1 ,4-Dichlorobenzene 

ND 

0.50 

" 

" 

" 

" 

Dichlorodifluoromethane 

ND 

0.50 

" 

" 

" 

" 

1,1-Dichloroethane 

ND 

0.50 

" 

" 

" 

" 

1 ,2-Dichloroe  thane 

ND 

0.50 

" 

" 

" 

1,1-Dichloroethene 

ND 

0.50 

it 

■I 

n 

cis- 1 ,2-Dichloroethene 

ND 

0.50 

" 

H 

n 

ii 

trans- 1 ,2-D  ichloroethene 

ND 

0.50 

" 

" 

" 

1 ,2-Dichloropropane 

ND 

0.50 

" 

cis-l,3-Dichloropropene 

ND 

0.50 

" 

" 

" 

trans-l,3-Dichloropropene 

ND 

0.50 

" 

n 

" 

" 

Methylene  chloride 

ND 

1.0 

" 

■I 

" 

" 

1 , 1 ,2,2-Tetrachloroethane 

ND 

1.0 

II 

tt 

Tetrachloroethene 

ND 

0.50 

II 

" 

it 

ii 

1,1,1  -Trichloroe  thane 

ND 

0.50 

II 

" 

ii 

" 

ii 

" 

1,1,2-Trichloroethane 

ND 

0.50 

" 

" 

" 

" 

Trichloroethene 

1.1 

0.50 

" 

" 

T  richlorofluoromethane 

ND 

0.50 

" 

Vinyl  chloride 

ND 

0.50 

" 

ii 

" 

Surrogate :  1 ,2-DCA-d4 

100% 

70-130 

n 

- 

" 

Surrogate :  Toluene-d8 

94% 

70-130 

" 

" 

Surrogate:  4-BFB 

98% 

70-130 

" 

" 

n 

" 

Sequoia  Analytical  -  Sacramento  The  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  with  the  chain  of 

custody  document.  Unless  otherwise  stated,  results  are  reported  on  a  wet  weight  basis. 
This  analytical  report  must  be  reproduced  in  its  entirety. 
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/T\  Sequoia 
Analytical 


819  Striker  Ave  Ste  8 
Sacramento,  CA  95834 
(916)921-9600 
FAX  (916)921-0100 
www.sequoialabs.com 


Aerojet 

ProjectIRCTS 

S602282 

P.O.  Box  13222,  Dept.  0330,  Bldg.  2001 

Project  Number.N/A 

Reported : 

Sacramento  CA,  95813-6000 

Project  Manager:  Rodney  Fricke 

03/02/06  19:51 

EPA  601  Volatile  Organic  Compounds  by  EPA  Method  624 
Sequoia  Analytical  -  Sacramento 


Reporting 

Analyte 

Result 

Limit  Units  Dilution 

Batch 

Prepared  Analyzed 

Method 

Note: 

STSW  138A  (S602282-01)  Water  Sampled:  02/13/06  09:50  Received:  02/15/06  10:20 


Bromodichloromethane 

ND 

0.50 

Ug/1 

1 

6020302 

02/27/06 

02/27/06 

EPA  624 

Bromoform 

ND 

0.50 

" 

" 

" 

" 

" 

" 

Bromomethane 

ND 

1.0 

" 

" 

" 

" 

" 

Carbon  tetrachloride 

ND 

0.50 

" 

" 

(i 

" 

« 

" 

Chlorobenzene 

ND 

0.50 

" 

" 

m 

- 

Chloroe  thane 

ND 

1.0 

" 

" 

" 

Chloroform 

0.82 

0.50 

" 

" 

" 

" 

" 

" 

Chloromethane 

ND 

1.0 

" 

" 

" 

" 

Dibromochloromethane 

ND 

0.50 

" 

" 

1 ,2-Dichlorobenzene 

ND 

0.50 

" 

" 

" 

1 ,3-Dichlorobenzene 

ND 

0.50 

" 

" 

" 

" 

" 

M 

1 ,4-Dichlorobenzene 

ND 

0.50 

" 

" 

" 

" 

" 

n 

1 , 1  -Dichloroe  thane 

ND 

0.50 

" 

" 

" 

" 

" 

1 ,2-Dichloroe  thane 

ND 

0.50 

" 

" 

" 

" 

" 

" 

cis- 1 ,2-Dichloroethene 

ND 

0.50 

" 

” 

" 

1 , 1  -Dichloroethene 

ND 

0.50 

" 

" 

" 

trans-  1,2-Dichloroethene 

ND 

0.50 

" 

" 

" 

" 

n 

" 

1 ,2-Dichloropropane 

ND 

0.50 

" 

" 

" 

" 

" 

cis-  1,3-Dichloropropene 

ND 

0.50 

" 

" 

" 

" 

" 

trans- 1 ,3-Dichloropropene 

ND 

0.50 

" 

" 

" 

Methylene  chloride 

ND 

1.0 

" 

" 

" 

1 , 1 ,2,2-Tetrachloroethane 

ND 

1.0 

" 

" 

" 

" 

T  etrachloroethene 

ND 

0.50 

" 

" 

" 

1,1,1  -Trichloroethane 

ND 

0.50 

" 

" 

1 , 1 ,2-Trichloroethane 

ND 

0.50 

" 

" 

" 

Trichloroethene 

1.1 

0.50 

tt 

" 

" 

" 

" 

Trichlorofluoromethane 

ND 

0.50 

tt 

" 

" 

" 

n 

" 

Vinyl  chloride 

ND 

0.50 

" 

" 

" 

Surrogate:  l,2-DCA-d4 

120% 

70-130 

rt 

n 

Surrogate:  Toluene -dH 

97% 

70-130 

n 

tt 

Surrogate:  4-BFB 

94% 

70-130 

" 

tt 

" 

Sequoia  Analytical  -  Sacramento 


The  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  with  the  chain  of 
custody  document.  Unless  otherwise  stated,  results  are  reported  on  a  wet  weight  basis. 
This  analytical  report  must  be  reproduced  in  its  entirety. 


luoia 


£DSeqi 

Analytical 


819  Striker  Ave  Ste  8 
Sacramento,  CA  95834 
(916)  921-9600 
FAX  (9 16)  92 1-0 100 
www.sequoialabs.com 


GeoSyntec  Consultants  -  Oakland 

Project:  Aerojet-WNN 

S407055 

475  14th  St,  Suite  450 

Project  Number:  NA 

Reported: 

Oakland  CA,  94612 

Project  Manager:  Graham  Bradner 

07/16/04  11:14 

EPA  601/602  Volatile  Organic  Compounds  by  EPA  Method  624 

Sequoia  Analytical  -  Sacramento 

Reporting 

Analyte 

Result  Limit  Units  Dilution  Batch  Prepared  Analyzed 

Method  Notes 

166-0701-1001  (S407055-01)  Water 

Sampled:  07/01/04  10:01  Received:  07/01/04  14:15 

Benzene 

ND 

0.50 

ug/1 

1 

4070161 

07/13/04 

07/13/04 

EPA  624 

Bromodichloromethane 

ND 

0.50 

" 

•1 

" 

II 

Bromoform 

ND 

0.50 

Tl 

" 

Bromomethane 

ND 

1.0 

" 

Carbon  tetrachloride 

ND 

0.50 

II 

" 

" 

" 

Chlorobenzene 

ND 

0.50 

II 

» 

" 

Chloroethane 

ND 

0.50 

" 

» 

" 

« 

" 

Chloromethane 

ND 

0.50 

" 

" 

" 

" 

" 

Chloroform 

ND 

0.50 

II 

II 

•1 

D  ibro  mochloromethane 

ND 

0.50 

II 

M 

II 

II 

II 

Ethylbenzene 

ND 

0.50 

•1 

11 

II 

1 ,2-Dichlorobenzene 

ND 

0.50 

" 

1 ,3-Dichlorobenzene 

ND 

0.50 

" 

" 

” 

II 

1 ,4-Dichlorobenzene 

ND 

0.50 

" 

" 

" 

II 

1 , 1  -Dichloroethane 

ND 

0.50 

" 

" 

H 

1 ,2-Dichloroethane 

ND 

0.50 

" 

" 

II 

1,1-Dichloroethene 

ND 

0.50 

•1 

II 

" 

" 

II 

11 

cis- 1 ,2-Dichloroethene 

ND 

0.50 

■I 

II 

" 

•1 

It 

II 

trans- 1 ,2-Dichloroethene 

ND 

0.50 

" 

" 

1 ,2-Dichloropropane 

ND 

0.50 

" 

" 

" 

" 

cis- 1 ,3  -Dichloropropene 

ND 

0.50 

II 

" 

trans- 1 ,3-Dichloropropene 

ND 

0.50 

II 

” 

11 

" 

Methylene  chloride 

ND 

1.0 

It 

" 

•1 

" 

1,1,1  -Trichloroethane 

ND 

0.50 

II 

II 

1 , 1 ,2,2-Tetrachloroethane 

ND 

1.0 

•I 

" 

II 

•1 

Tetrachloroethene 

ND 

0.50 

•I 

II 

II 

•1 

If 

It 

Toluene 

ND 

0.50 

II 

II 

II 

II 

1,1 ,2 -Trichloroethane 

ND 

0.50 

" 

’’ 

II 

•1 

Trichlorofluoromethane 

ND 

0.50 

" 

" 

" 

•1 

" 

Trichloroethene 

2.8 

0.50 

" 

" 

" 

Vinyl  chloride 

ND 

0.50 

it 

" 

Xylenes  (total) 

ND 

0.50 

II 

" 

II 

" 

" 

II 

Surrogate :  l,2-DCA-d4 

Ill  % 

70-130 

ft 

» 

II 

Surrogate:  Toluene-d8 

107% 

70-130 

ft 

It 

II 

Surrogate:  4-BFB 

103  % 

70-130 

II 

II 

" 

II 

Sequoia  Analytical  -  Sacramento 


The  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  with  the  chain 
of  custody  document.  Unless  otherwise  stated,  results  are  reported  on  a  wet  weight 
basis.  This  analytical  report  must  be  reproduced  in  its  entirety. 
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/T\  Sequoia 
Analytical 


1455  McDowell  Blvd,  North  Ste  D 
Petaluma,  CA  94954 
(707)  792-1865 
FAX  (707)  792-0342 
www.sequoialabs.com 


Aerojet  Corporation 

Project:Kleinfelder/IRCTS 

P409394 

PO  Box  13222  Bldg.  2001,  Dept.  0330 

Project  Number:23-482130-A01 

Reported: 

Sacramento  CA,  958 1 3-6000 

Project  ManagerRodney  Fricke 

10/05/04  17:05 

STSW  166  (P409394-04)  Water  Sampled:  09/20/04  11:42  Received:  09/21/04  15:30 


Volatile  Organic  Compounds  -  8021  list  by  EPA  Method  8260A 
Sequoia  Analytical  -  Petaluma 


Reporting 

Analyte 

Result 

Limit  Units 

Dilution 

Batch 

Prepared  Analyzed 

Method 

Note; 

Bromodichloromethane 

ND 

0.50 

ug/1 

1 

4100016 

10/01/04 

10/01/04 

EPA  8260B 

Bromoform 

ND 

0.50 

tt 

it 

11 

" 

" 

Bromomethane 

ND 

0.50 

It 

it 

" 

" 

Carbon  tetrachloride 

ND 

0.50 

II 

" 

" 

" 

Chlorobenzene 

ND 

0.50 

tr 

" 

" 

" 

" 

Chloroethane 

ND 

0.50 

tt 

tt 

II 

" 

Chloroform 

ND 

0.50 

tt 

It 

tt 

" 

" 

Chloromethane 

ND 

0.50 

m 

•t 

" 

" 

ll 

■  l 

Dibromochloromethane 

ND 

0.50 

m 

ii 

" 

tt 

II 

1 ,2-Dibromoethane  (EDB) 

ND 

0.50 

tt 

1 ,2-Dichlorobenzene 

ND 

0.50 

tt 

II 

1 ,3-Dichlorobenzene 

ND 

0.50 

it 

It 

|l 

1 ,4-Dichlorobenzene 

ND 

0.50 

ii 

•  1 

tt 

tt 

II 

Dichlorodifluoromethane 

ND 

0.50 

it 

11 

" 

It 

1,1-Dichloroethane 

ND 

0.50 

tt 

tl 

" 

tt 

II 

1 ,2-Dichloroe  thane 

ND 

0.50 

tt 

" 

It 

" 

1,1-Dichloroethene 

ND 

0.50 

it 

It 

tt 

" 

cis- 1 ,2-Dichloroelhene 

ND 

0.50 

M 

ll 

tt 

ft 

" 

trans- 1 ,2-Dichloroethene 

ND 

0.50 

ii 

II 

" 

II 

" 

1 ,2-Dichloropropane 

ND 

0.50 

tl 

" 

" 

II 

" 

cis- 1 ,3-Dichloropropene 

ND 

0.50 

tt 

" 

" 

trans- 1 ,3-Dichloropropene 

ND 

0.50 

•t 

" 

Freon  1 13 

ND 

0.50 

ii 

II 

" 

Methylene  chloride 

ND 

0.50 

tt 

tl 

tt 

" 

II 

1 , 1 ,2,2-Tetrachloroethane 

ND 

0.50 

tt 

It 

T  etrachloroethene 

ND 

0.50 

" 

" 

" 

" 

1 , 1 ,2-Trichloroethane 

ND 

0.50 

1,1,1  -Trichloroethane 

ND 

0.50 

tl 

II 

" 

Trichloroethene 

3.2 

0.50 

ll 

" 

" 

It 

Trichlorofluoromethane 

ND 

0.50 

It 

" 

" 

” 

" 

Vinyl  chloride 

ND 

0.50 

Surrogate:  Dibromofluoromethane 

118% 

84-122 

Surrogate:  1, 2-Dichloroethane-d4 

106% 

74-135 

ft 

ff 

ff 

Surrogate:  Toluene-d8 

103% 

84-119 

ff 

ff 

ff 

Surrogate:  4-Bromofluorobenzene 

116% 

86-119 

" 

" 

" 

Sequoia  Analytical  -  Petaluma  The  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  with  the  chain  of 

custody  document.  Unless  otherwise  stated,  results  are  reported  on  a  wet  weight  basis. 
This  analytical  report  must  be  reproduced  in  its  entirety. 
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/T\  Sequoia 
Analytical 


1455  McDowell  Blvd,  North  Ste  D 
Petaluma,  CA  94954 
(707)  792-1865 
FAX  (707)  792-0342 
www.sequoialabs.com 


Aerojet  Corporation 

Project:Kleinfelder/lRCTS 

P412325 

PO  Box  13222  Bldg.  2001,  Dept.  0330 

Project  Number.23-482 1 30-A0 1 

Reported: 

Sacramento  CA,  95813-6000 

Project  Manager:Rodney  Fricke 

01/07/05  13:32 

WNN  166  (P412325-04)  Water  Sampled:  12/13/04  13:22  Received:  12/16/04  13:30 

Volatile  Organic  Compounds  -  8021  list  by  EPA  Method  8260A 
Sequoia  Analytical  -  Petaluma 


Analyte 

Result 

Reporting 

Limit 

Units  Dilution 

Batch 

Prepared 

Analyzed 

Method 

Note: 

Bromodichloromethane 

ND 

0.50 

ug/l 

1 

4120519 

mum 

12/27/04 

EPA  8260B 

Bromoform 

ND 

0.50 

II 

■ 

" 

Bromomethane 

ND 

0.50 

" 

n 

" 

■1 

Carbon  tetrachloride 

ND 

0.50 

” 

M 

" 

" 

•I 

■ 

Chlorobenzene 

ND 

0.50 

" 

" 

" 

" 

Chloroe  thane 

ND 

0.50 

* 

n 

" 

" 

Chloroform 

ND 

0.50 

" 

ii 

n 

" 

Chloromethane 

ND 

0.50 

" 

" 

" 

ii 

ii 

” 

Dibromochloromethane 

ND 

0.50 

H 

* 

•• 

" 

» 

1,2-Dibromoethane  (EDB) 

ND 

0.50 

H 

II 

" 

1 ,2-Dichlorobenzene 

ND 

0.50 

M 

n 

II 

" 

W 

1,3-Dichlorobenzene 

ND 

0.50 

“ 

it 

" 

" 

" 

1 ,4-Dichlorobenzene 

ND 

0.50 

11 

II 

n 

" 

Dichlorodifluoromethane 

ND 

0.50 

" 

" 

ii 

" 

1,1-Dichloroethane 

ND 

0.50 

* 

1,2-Dichloroethane 

ND 

0.50 

" 

’* 

•i 

1,1-Dichloroethene 

ND 

0.50 

" 

ii 

H 

n 

" 

M 

cis-l,2-Dichloroethene 

0.60 

0.50 

" 

" 

" 

" 

B 

trans-1 ,2-Dichloroethene 

ND 

0.50 

" 

" 

" 

1 ,2-Dichloropropane 

ND 

0.50 

" 

" 

" 

" 

cis-l,3-Dichloropropene 

ND 

0.50 

" 

n 

" 

trans- 1 ,3-Dichloropropene 

ND 

0.50 

" 

ii 

" 

" 

Freon  113 

ND 

0.50 

" 

" 

" 

" 

11 

Methylene  chloride 

ND 

0.50 

" 

" 

II 

" 

" 

" 

1 , 1 ,2,2-Tetrachloroethane 

ND 

0.50 

" 

" 

II 

" 

Tetrachloroethene 

ND 

0.50 

" 

■i 

" 

" 

" 

1 , 1 ,2-Trichloroethane 

ND 

0.50 

" 

" 

" 

" 

1,1,1  -Trichloroethane 

ND 

0.50 

" 

" 

" 

Trichloroethene 

2.8 

0.50 

" 

" 

B 

Trichlorofluoromethane 

ND 

0.50 

" 

" 

" 

" 

Vinyl  chloride 

ND 

0.50 

" 

" 

" 

" 

" 

Surrogate:  Dibromofluoromethane 

97% 

84-122 

" 

- 

Surrogate:  1 , 2-Dichloroethane -d4 

96% 

74-135 

" 

" 

" 

Surrogate:  Toluene-d8 

104% 

84-119 

" 

" 

Surrogate:  4-Bromofluorobenzene 

100% 

86-119 

" 

" 

n 

" 

Sequoia  Analytical  -  Petaluma 


The  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  with  the  chain  of 
custody  document.  Unless  otherwise  stated,  results  are  reported  on  a  wet  weight  basis. 
This  analytical  report  must  be  reproduced  in  its  entirety. 


/T\  Sequoia 
Analytical 


8 1 9  Striker  Ave  Ste  8 
Sacramento,  CA  95834 
(916)  921-9600 
FAX  (916)  921-0100 
www.sequoialabs.com 


Aerojet 

Project:IRCTS 

S508407 

P.O.  Box  13222,  Dept.  0330,  Bldg.  2001 

Project  Number:N/A 

Reported: 

Sacramento  CA,  95813-6000 

Project  Manager:Rodney  Fricke 

09/01/05  17:55 

Volatile  Organic  Compounds  8010B  list  by  EPA  Method  8260B 
Sequoia  Analytical  -  Sacramento 


Reporting 

Analyte 

Result 

Limit 

Units  Dilution 

Batch 

Prepared 

Analyzed 

Method 

Notes 

STSW  166  (S508407-01)  Water  Sampled:  08/15/05  10:18  Received:  08/18/05  11:30 


Freon  113 

ND 

0.50 

ug/1 

1 

5080372 

08/29/05 

08/29/05 

EPA  8260B 

Bromodichloromethane 

ND 

0.50 

" 

" 

" 

Bromoform 

ND 

0.50 

" 

" 

" 

" 

Bromomethane 

ND 

1.0 

" 

" 

*» 

Carbon  tetrachloride 

ND 

0.50 

ii 

" 

II 

II 

Chlorobenzene 

ND 

0.50 

n 

ii 

" 

11 

Chloroethane 

ND 

1.0 

n 

n 

" 

II 

11 

H 

Chloroform 

ND 

0.50 

ii 

" 

n 

11 

Chloromethane 

ND 

1.0 

ii 

" 

•  l 

" 

Dibromochloromethane 

ND 

0.50 

" 

" 

1,2-Dibromoethane  (EDB) 

ND 

0.50 

" 

" 

" 

1 ,2-Dichlorobenzene 

ND 

0.50 

" 

" 

" 

" 

1,3-Dichlorobenzene 

ND 

0.50 

" 

" 

" 

" 

1 ,4-Dichlorobenzene 

ND 

0.50 

" 

" 

" 

Dichlorodifluoromethane 

ND 

0.50 

" 

" 

1,1-Dichloroethane 

ND 

0.50 

" 

" 

" 

1 ,2-Dichloroethane 

ND 

0.50 

" 

" 

" 

1 , 1  -Dichloroethene 

ND 

0.50 

" 

" 

ll 

cis-1 ,2-Dichloroethene 

ND 

0.50 

" 

trans- 1 ,2-Dichloroethene 

ND 

0.50 

•• 

1 ,2-Dichloropropane 

ND 

0.50 

ii 

ii 

" 

" 

cis- 1 ,3  -Dichloropropene 

ND 

0.50 

•i 

ii 

" 

II 

■I 

trans- 1 ,3  -Dichloropropene 

ND 

0.50 

ii 

11 

II 

•I 

II 

Methylene  chloride 

ND 

1.0 

ii 

ii 

" 

II 

II 

1 , 1 ,2,2-Tetrachloroethane 

ND 

1.0 

ii 

ii 

" 

II 

Tetrachloroethene 

ND 

0.50 

" 

11 

” 

1 , 1 , 1  -T  richloroethane 

ND 

0.50 

" 

" 

" 

1 , 1 ,2-Trichloroethane 

ND 

0.50 

" 

" 

" 

Trichloroethene 

2.3 

0.50 

" 

" 

Trichlorofluoromethane 

ND 

0.50 

" 

" 

" 

Vinyl  chloride 

ND 

0.50 

" 

" 

" 

" 

Surrogate:  l,2-DCA-d4 

114% 

70-130 

» 

tr 

" 

Surrogate:  Toluerte-d8 

101  % 

70-130 

tt 

" 

Surrogate:  4-BFB 

102% 

70-130 

" 

" 

Sequoia  Analytical  -  Sacramento  The  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  with  the  chain  of 

custody  document.  Unless  otherwise  stated,  results  are  reported  on  a  wet  weight  basis. 
This  analytical  report  must  be  reproduced  in  its  entirety. 
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/'7N  Sequoia 
Analytical 


8 1 9  Striker  Ave  Ste  8 
Sacramento,  C A  95834 
(916)  921-9600 
FAX  (916)  921-0100 
www.sequoialabs.com 


Aerojet 

ProjectIRCTS 

S512394 

P.O.  Box  13222,  Dept.  0330,  Bldg.  2001 

Project  Number:42060  QT4 

Reported: 

Sacramento  CA,  95813-6000 

Project  ManagerRodney  Fricke 

01/05/06  16:21 

Volatile  Organic  Compounds  8010B  list  by  EPA  Method  8260B 
Sequoia  Analytical  -  Sacramento 


Reporting 

Analyte 

Result 

Limit  Units  Dilution 

Batch 

Prepared 

Analyzed 

Method 

Note; 

STSW-166  (S512394-01)  Water  Sampled:  12/14/05  10:15  Received:  12/16/05  13:00 


Freon  1 13 

ND 

0.50 

ug/1 

1 

5120433 

12/27/05 

12/27/05 

EPA  8260B 

Bromod  i  chi  oromethane 

ND 

0.50 

" 

" 

" 

" 

" 

Bromoform 

ND 

0.50 

" 

" 

" 

" 

" 

" 

Bromomethane 

ND 

1.0 

" 

" 

" 

" 

" 

" 

Carbon  tetrachloride 

ND 

0.50 

" 

" 

” 

" 

Chlorobenzene 

ND 

0.50 

" 

" 

" 

" 

" 

Chloroethane 

ND 

1.0 

n 

" 

" 

" 

" 

Chloroform 

ND 

1.0 

" 

" 

" 

" 

" 

" 

Chloromethane 

ND 

1.0 

" 

" 

" 

Dibromochloromethane 

ND 

0.50 

" 

" 

" 

1,2-Dibromoethane  (EDB) 

ND 

0.50 

" 

" 

" 

" 

1,2-Dichlorobenzene 

ND 

0.50 

" 

" 

" 

" 

" 

1 ,3-Dichlorobenzene 

ND 

0.50 

" 

" 

" 

" 

" 

1 ,4-Dichlorobenzene 

ND 

0.50 

" 

" 

" 

" 

" 

Dichlorodifluoromethane 

ND 

0.50 

" 

" 

" 

" 

1 , 1  -Dichloroe  thane 

ND 

0.50 

" 

" 

" 

" 

" 

1 ,2-Dichloroe  thane 

ND 

0.50 

" 

" 

1 , 1  -Dichloroe  thene 

ND 

0.50 

" 

" 

" 

" 

cis-l,2-Dichloroethene 

0.68 

0.50 

" 

" 

trans- 1 ,2-Dichloroethene 

ND 

0.50 

" 

" 

" 

'' 

" 

1,2-Dichloropropane 

ND 

0.50 

" 

" 

ll 

II 

cis-l,3-Dichloropropene 

ND 

0.50 

" 

" 

II 

II 

trans- 1 ,3  -Dichloropropene 

ND 

0.50 

” 

" 

" 

" 

Methylene  chloride 

ND 

1.0 

" 

" 

" 

1 , 1 , 2, 2-T  etrachloroethane 

ND 

1.0 

" 

" 

" 

" 

Tetrachloroe  thene 

ND 

0.50 

" 

" 

” 

1,1,1  -Trichloroethane 

ND 

0.50 

" 

" 

" 

" 

" 

1,1,2-Trichloroe  thane 

ND 

0.50 

" 

" 

" 

" 

" 

Trichloroethene 

2.5 

0.50 

" 

" 

" 

Trichlorofluoromethane 

ND 

0.50 

" 

It 

" 

IT 

Vinyl  chloride 

ND 

0.50 

" 

ll 

" 

II 

Surrogate:  l,2-DCA-d4 

99% 

70-130 

ft 

" 

Surrogate:  Toluene-d8 

93% 

70-130 

" 

Surrogate:  4-BFB 

98% 

70-130 

" 

" 

" 

Sequoia  Analytical  -  Sacramento  The  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  with  the  chain  of 

custody  document.  Unless  otherwise  stated,  results  are  reported  on  a  wet  weight  basis. 
This  analytical  report  must  be  reproduced  in  its  entirety. 
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/T\  Sequoia 
®  ^  Analytical 


819  Striker  Ave  Ste  8 
Sacramento,  CA  95834 
(916)  921-9600 
FAX  (916)  921-0100 
www  sequoialabs.com 


Aerojet 

Project:  IRCTS 

S602280 

P.O.  Box  13222,  Dept.  0330,  Bldg.  2001 

Project  Number: 42060 

Reported: 

Sacramento  CA,  95813-6000 

Project  Manager:  Rodney  Fricke 

03/02/06  19:43 

EPA  601  Volatile  Organic  Compounds  by  EPA  Method  624 
Sequoia  Analytical  -  Sacramento 


Reporting 

Analyte 

Result 

Limit  Units  Dilution 

Batch 

Prepared 

Analyzed 

Method 

Note: 

STSW  166  (S602280-01)  Water  Sampled:  02/14/06  10:18  Received:  02/15/06  10:20 


Bromodichloromethane 

ND 

0.50 

ug/l 

1 

6020305 

02/28/06 

02/28/06 

EPA  624 

Bromoform 

ND 

0.50 

” 

" 

" 

" 

" 

" 

Bromomethane 

ND 

1.0 

" 

" 

Carbon  tetrachloride 

ND 

0.50 

" 

" 

" 

" 

II 

" 

Chlorobenzene 

ND 

0.50 

" 

" 

" 

II 

II 

Chlorocthane 

ND 

1.0 

" 

" 

II 

II 

Chloroform 

ND 

0.50 

" 

" 

il 

" 

Chloromethane 

ND 

1.0 

ii 

" 

II 

" 

M 

Dibromochloromethane 

ND 

0.50 

ii 

II 

" 

1,2-Dichlorobenzene 

ND 

0.50 

" 

1,3-Dichlorobenzene 

ND 

0.50 

" 

" 

" 

" 

1,4-Dichlorobenzene 

ND 

0.50 

" 

" 

" 

1,1-Dichloroethane 

ND 

0.50 

" 

n 

" 

" 

1 ,2-D  ichloroethane 

ND 

0.50 

" 

" 

" 

" 

" 

" 

1 , 1  -Di  chloroethene 

ND 

0.50 

" 

" 

" 

cis-l,2-Dichloroethene 

0.52 

0.50 

" 

" 

" 

" 

trans-  1,2-Dichloroethene 

ND 

0.50 

" 

" 

" 

" 

1 ,2-Dichloropropane 

ND 

0.50 

" 

M 

cis-l,3-Dichloropropene 

ND 

0.50 

" 

" 

" 

trans- 1 ,3-Dichloropropene 

ND 

0.50 

” 

" 

" 

Methylene  chloride 

ND 

1.0 

" 

" 

" 

” 

1 , 1 ,2,2-Tetrachloroethane 

ND 

1.0 

" 

" 

Tetrachloroethene 

ND 

0.50 

II 

" 

" 

•1 

1,1,1  -Trichloroethane 

ND 

0.50 

li 

II 

II 

It 

" 

II 

1 , 1 ,2-Trichloroethane 

ND 

0.50 

M 

II 

II 

Trichloroethene 

2.6 

0.50 

" 

•1 

■l 

" 

Trichlorofluoromethane 

ND 

0.50 

II 

" 

" 

Vinyl  chloride 

ND 

0.50 

" 

n 

" 

" 

" 

" 

Surrogate:  l,2-DCA-d4 

133% 

70-130 

ft 

•• 

" 

Surrogate:  Toluene-dS 

105% 

70-130 

ft 

" 

" 

Surrogate:  4-BFB 

99% 

70-130 

" 

" 

" 

" 

Sequoia  Analytical  -  Sacramento  The  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  with  the  chain  of 

custody  document.  Unless  otherwise  stated,  results  are  reported  on  a  wet  weight  basis. 
This  analytical  report  must  be  reproduced  in  its  entirety. 
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/T\  Sequoia 
Analytical 


1455  McDowell  Blvd,  North  Ste  D 
Petaluma,  CA  94954 
(707)792-1865 
FAX  (707)  792-0342 
www.sequoialabs.com 


Aerojet  Corporation 

Project:Kleinfelder/IRCTS 

P411347 

PO  Box  13222  Bldg.  2001,  Dept.  0330 

Project  Number:23-482130-A01 

Reported: 

Sacramento  CA,  95813-6000 

Project  Manager: Rodney  Fricke 

11/29/04  12:22 

STSW  38A  (P41 1347-15)  Water  Sampled:  11/09/04  13:25  Received:  11/11/04  12:10 


Volatile  Organic  Compounds  -  8021  list  by  EPA  Method  8260A 
Sequoia  Analytical  -  Petaluma 

Reporting 


Analyte 

Result 

Limit 

Units  Dilution 

Batch 

Prepared 

Analyzed 

Method 

Notes 

Bromodichloromethane 

ND 

0.50 

ug/1 

1 

4110570 

1 1/22/04 

1 1/22/04 

EPA  8260B 

Bromoform 

ND 

0.50 

II 

ll 

II 

" 

" 

" 

Bromomethane 

ND 

0.50 

II 

ii 

II 

" 

" 

" 

Carbon  tetrachloride 

ND 

0.50 

ft 

" 

Chlorobenzene 

ND 

0.50 

■ 

" 

" 

Chloroethane 

ND 

0.50 

" 

" 

" 

Chloroform 

ND 

0.50 

" 

" 

" 

Chloromethane 

ND 

0.50 

" 

" 

" 

Dibromochloromethane 

ND 

0.50 

" 

" 

" 

1,2-Dibromoethane  (EDB) 

ND 

0.50 

" 

" 

1 ,2-Dichlorobenzene 

ND 

0.50 

" 

" 

1 ,3-Dichlorobenzene 

ND 

0.50 

" 

" 

" 

1 ,4-Dichlorobenzene 

ND 

0.50 

" 

" 

Dichlorodifluoromethane 

ND 

0.50 

" 

" 

1 , 1  -Dichloroethane 

ND 

0.50 

H 

" 

" 

1,2-Dichloroethane 

ND 

0.50 

ii 

H 

" 

1,1-Dichloroethene 

ND 

0.50 

" 

" 

cis- 1 ,2-D  ichloroethene 

ND 

0.50 

" 

" 

trans- 1 ,2-Dichloroethene 

ND 

0.50 

" 

" 

" 

H 

1,2-Dichloropropane 

ND 

0.50 

" 

it 

" 

■■ 

cis- 1 ,3-Dichloropropene 

ND 

0.50 

II 

" 

tt 

" 

" 

trans- 1 ,3  -Dichloropropene 

ND 

0.50 

II 

" 

it 

M 

" 

Freon  1 13 

ND 

0.50 

II 

" 

n 

" 

Methylene  chloride 

ND 

0.50 

" 

" 

1 , 1 ,2,2-Tetrachloroethane 

ND 

0.50 

" 

w 

" 

Tetrachloroethene 

ND 

0.50 

" 

n 

" 

H 

1 , 1 ,2-Trichloroethane 

ND 

0.50 

ii 

" 

1,1,1  -Trichloroethane 

ND 

0.50 

ll 

II 

" 

Trichloroethene 

31 

0.50 

It 

H 

It 

" 

" 

Trichlorofluoromethane 

ND 

0.50 

fl 

II 

ll 

" 

" 

" 

Vinyl  chloride 

ND 

0.50 

II 

« 

" 

" 

ii 

Surrogate:  Dibromofluoromethane 

99  % 

84-122 

tt 

it 

ii 

Surrogate:  1 ,2-Dichloroethane-d4 

102% 

74-135 

tt 

tt 

/» 

Surrogate:  Toluene-d8 

103  % 

84-119 

ft 

" 

Surrogate:  4-Bromofluorobenzene 

104  % 

86-119 

ft 

" 

" 

Sequoia  Analytical  -  Petaluma  The  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  with  the  chain  of 

custody  document.  Unless  otherwise  stated,  results  are  reported  on  a  wet  weight  basis. 
This  analytical  report  must  be  reproduced  in  its  entirety. 
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/T\  Sequoia 
“  Analytical 


1455  McDowell  Blvd,  North  Ste  D 
Petaluma,  CA  94954 
(707)792-1865 
FAX  (707)  792-0342 
www.sequoialabs.com 


Aerojet  Corporation 

Project:Kleinfelder/IRCTS 

P504116 

PO  Box  13222  Bldg.  2001,  Dept.  0330 

Project  Number: 42060-A01 

Reported: 

Sacramento  CA,  95813-6000 

Project  ManagerRodney  Fricke 

04/20/05  14:55 

STSW  38A  (P5041 16-03)  Water  Sampled:  04/06/05  11:30  Received:  04/11/05  11:40 


Volatile  Organic  Compounds  -  8021  list  by  EPA  Method  8260A 
Sequoia  Analytical  -  Petaluma 

Reporting 


Analyte 

Result 

Limit 

Units  Dilution 

Batch 

Prepared 

Analyzed 

Method 

Notes 

Bromodichloromethane 

ND 

0.50 

ug/l 

1 

5040131 

04/15/05 

04/15/05 

EPA  8260B 

Bromoform 

ND 

0.50 

11 

n 

" 

" 

" 

" 

Bromomethane 

ND 

0.50 

" 

" 

" 

" 

" 

" 

Carbon  tetrachloride 

ND 

0.50 

II 

" 

" 

" 

" 

" 

Chlorobenzene 

ND 

0.50 

•1 

" 

" 

« 

Chloroethane 

ND 

0.50 

" 

" 

•i 

Chloroform 

ND 

0.50 

" 

" 

" 

ii 

" 

Chloromethane 

ND 

0.50 

" 

" 

" 

n 

" 

Dibromochloromethane 

ND 

0.50 

" 

n 

n 

" 

1,2-Dibromoethane  (EDB) 

ND 

0.50 

M 

ii 

it 

- 

n 

•i 

1 ,2-Dichlorobenzene 

ND 

0.50 

II 

M 

t! 

H 

1 ,3-Dichlorobenzene 

ND 

0.50 

" 

" 

" 

" 

1 ,4-Dichlorobenzene 

ND 

0.50 

H 

" 

" 

" 

Dichlorodifluoromethane 

ND 

0.50 

" 

II 

" 

" 

" 

1 , 1-Dichloroethane 

ND 

0.50 

" 

ii 

" 

" 

" 

1 ,2-Dichloroethane 

ND 

0.50 

II 

•i 

" 

" 

" 

1 , 1  -Dichloroethene 

ND 

0.50 

II 

H 

" 

II 

cis- 1 ,2-Dichloroethene 

ND 

0.50 

" 

II 

" 

n 

" 

trans-  1,2-Dichloroethene 

ND 

0.50 

II 

" 

a 

" 

n 

1 ,2-Dichloropropane 

ND 

0.50 

II 

•1 

•i 

II 

n 

•i 

cis- 1 ,3-Dichloropropene 

ND 

0.50 

M 

" 

n 

H 

•i 

trans- 1 ,3-Dichloropropene 

ND 

0.50 

M 

Freon  1 1 3 

ND 

0.50 

" 

M 

" 

Methylene  chloride 

ND 

0.50 

" 

II 

" 

1 , 1 ,2,2-Tetrachloroethane 

ND 

0.50 

" 

" 

" 

" 

Tetrachloroethene 

ND 

0.50 

II 

" 

II 

" 

ii 

1 , 1 ,2-Trichloroethane 

ND 

0.50 

" 

" 

w 

" 

" 

" 

1 , 1 , 1  -Tri  ch  loroethane 

ND 

0.50 

" 

II 

H 

" 

Trichloroethene 

31 

0.50 

" 

II 

" 

" 

M 

Trichlorofluoromethane 

ND 

0.50 

" 

Vinyl  chloride 

ND 

0.50 

II 

n 

" 

" 

Surrogate:  Dibromofluoromethane 

103% 

84-122 

n 

" 

t* 

Surrogate:  1 ,2-Dichloroethane-d4 

107% 

74-135 

" 

" 

n 

a 

Surrogate:  Toluene-dH 

101  % 

84-119 

" 

tt 

Surrogate:  4-Bromofluorobenzene 

107% 

86-119 

" 

" 

" 

" 

Sequoia  Analytical  -  Petaluma  The  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  with  the  chain  of 

custody  document.  Unless  otherwise  slated,  results  are  reported  on  a  wet  weight  basis. 
This  analytical  report  must  be  reproduced  in  its  entirety. 
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/T\  Sequoia 
~  ~  Analytical 


1455  McDowell  Blvd,  North  Ste  D 
Petaluma,  CA  94954 
(707)  792-1865 
FAX  (707)  792-0342 
www.sequoialabs.com 


Aerojet  Corporation 

Project:Kleinfelder/IRCTS 

P4 11347 

PO  Box  13222  Bldg.  2001,  Dept.  0330 

Project  Number:23-482130-A01 

Reported: 

Sacramento  CA,  95813-6000 

Project  Manager: Rodney  Fricke 

11/29/04  12:22 

STSW39A  (P41 1347-12)  Water  Sampled:  11/09/04  12:55  Received:  11/11/04  12:10 


Volatile  Organic  Compounds  -  8021  list  by  EPA  Method  8260A 
Sequoia  Analytical  -  Petaluma 


Reporting 

Analyte 

Result 

Limit  Units  Dilution 

Batch 

Prepared  Analyzed 

Method 

Note: 

Bromodichloromethane 

ND 

0.50 

ug/1 

1 

4110570 

1 1/22/04 

11/22/04 

EPA  8260B 

Bromoform 

ND 

0.50 

* 

" 

" 

" 

" 

Bromomethane 

ND 

0.50 

" 

" 

" 

" 

" 

Carbon  tetrachloride 

ND 

0.50 

" 

" 

" 

" 

" 

Chlorobenzene 

ND 

0.50 

" 

" 

" 

" 

" 

Chloroethane 

ND 

0.50 

" 

" 

" 

Chloroform 

17 

0.50 

" 

" 

" 

" 

Chloromethane 

ND 

0.50 

tt 

" 

n 

" 

Dibromochloromethane 

ND 

0.50 

It 

tt 

II 

" 

" 

1,2-Dibromoethane  (EDB) 

ND 

0.50 

•l 

ll 

•1 

" 

II 

1,2-Dichlorobenzene 

ND 

0.50 

ll 

" 

ll 

II 

" 

H 

1,3-Dichlorobenzene 

ND 

0.50 

•l 

" 

" 

" 

1 ,4-Dichlorobenzene 

ND 

0.50 

" 

" 

" 

Dichlorodifluoromethane 

ND 

0.50 

" 

II 

" 

” 

1,1-Dichloroethane 

ND 

0.50 

" 

ll 

ll 

" 

ll 

1,2-Dichloroethane 

ND 

0.50 

" 

it 

II 

1,1-Dichloroethene 

ND 

0.50 

" 

It 

" 

ll 

cis-l,2-Dichloroethene 

ND 

0.50 

" 

" 

" 

trans- 1 ,2-Dichloroethene 

ND 

0.50 

II 

It 

" 

If 

" 

1 ,2-Dichloropropane 

ND 

0.50 

ll 

" 

II 

" 

II 

cis- 1 ,3-Dichloropropene 

ND 

0.50 

ll 

ll 

ll 

" 

trans- 1 ,3-Dichloropropene 

ND 

0.50 

n 

li 

ll 

II 

" 

" 

Freon  1 13 

ND 

0.50 

ll 

" 

" 

" 

Methylene  chloride 

ND 

0.50 

" 

" 

It 

1 . 1 ,2,2-Tetrachloroethane 

ND 

0.50 

" 

" 

■I 

" 

" 

Tetrachloroethene 

ND 

0.50 

it 

" 

" 

" 

" 

" 

1 , 1 ,2-Trichioroethane 

ND 

0.50 

■ 

” 

1 , 1 , 1-Trichloroethane 

ND 

0.50 

tl 

* 

" 

Trichloroethene 

23 

0.50 

" 

" 

" 

" 

Trichlorofluoromethane 

ND 

0.50 

" 

" 

" 

Vinyl  chloride 

ND 

0.50 

" 

ll 

ll 

" 

" 

Surrogate:  Dibromofluoromethane 

103% 

84-122 

tt 

It 

" 

" 

Surrogate :  1 ,2-Dichloroethane-d4 

104  % 

74-135 

" 

" 

Surrogate:  Toluene-d8 

105  % 

84-119 

" 

" 

" 

" 

Surrogate:  4-Bromofluorobenzene 

105% 

86-119 

" 

" 

" 

" 

Sequoia  Analytical  -  Petaluma  The  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  with  the  chain  of 

custody  document.  Unless  otherwise  stated,  results  are  reported  on  a  wet  weight  basis. 
This  analytical  report  must  be  reproduced  in  its  entirety. 
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/T\  Sequoia 
Analytical 


1455  McDowell  Blvd,  North  Ste  D 
Petaluma,  CA  94954 
(707)792-1865 
FAX  (707)  792-0342 
www.sequoialabs.com 


Aerojet  Corporation 

Project:Kleinfelder/IRCTS 

P504116 

PO  Box  13222  Bldg.  2001,  Dept.  0330 

Project  Number:42060-A01 

Reported: 

Sacramento  CA,  95813-6000 

Project  ManagerRodney  Fricke 

04/20/05  14:55 

STSW  39A  (P504 116-08)  Water  Sampled:  04/08/05  09:12  Received:  04/11/05  11:40 


Volatile  Organic  Compounds  -  8021  list  by  EPA  Method  8260A 
Sequoia  Analytical  -  Petaluma 


Reporting 

Analyte 

Result 

Limit  Units  Dilution 

Batch 

Prepared  Analyzed 

Method 

Note: 

Bromodichloromethane 

ND 

0.50 

ug/1 

1 

5040135 

04/15/05 

04/15/05 

EPA  8260B 

Bromoform 

ND 

0.50 

" 

fl 

II 

" 

" 

Bromomethane 

ND 

0.50 

" 

II 

" 

" 

Carbon  tetrachloride 

ND 

0.50 

" 

" 

" 

" 

« 

Chlorobenzene 

ND 

0.50 

" 

" 

n 

Chloroethane 

ND 

0.50 

II 

" 

" 

" 

Chloroform 

18 

0.50 

ft 

" 

Chloromethane 

ND 

0.50 

ft 

H 

W 

" 

" 

" 

Dibromochloromethane 

ND 

0.50 

If 

" 

II 

II 

" 

1,2-Dibromoethane  (EDB) 

ND 

0.50 

n 

II 

ll 

II 

ll 

" 

1,2-Dichlorobenzene 

ND 

0.50 

" 

M 

II 

II 

ll 

" 

1 , 3-Dichlorobenzene 

ND 

0.50 

" 

" 

It 

" 

" 

1 ,4-Dichlorobenzene 

ND 

0.50 

II 

II 

" 

" 

Dichlorodifluoromethane 

ND 

0.50 

II 

II 

H 

" 

" 

1 , 1  -Dichloroethane 

ND 

0.50 

II 

" 

II 

" 

" 

1 ,2-Dichloroethane 

ND 

0.50 

" 

1 , 1  -Dichloroethene 

ND 

0.50 

" 

" 

n 

" 

cis- 1 ,2-Dichloroethene 

ND 

0.50 

II 

•1 

ll 

•i 

trans- 1 ,2-Dichloroethene 

ND 

0.50 

" 

II 

II 

II 

" 

1 ,2-Dichloropropane 

ND 

0.50 

II 

" 

" 

cis-l,3-Dichloropropene 

ND 

0.50 

II 

" 

" 

" 

" 

trans- 1 ,3  -Dichloropropene 

ND 

0.50 

II 

" 

" 

" 

n 

Freon  113 

ND 

0.50 

" 

" 

" 

" 

" 

" 

Methylene  chloride 

ND 

0.50 

" 

" 

" 

1 , 1 ,2,2-Tetrachloroethane 

ND 

0.50 

" 

ii 

Tetrachloroethene 

ND 

0.50 

II 

" 

•• 

1 , 1 ,2-Trichloroethane 

ND 

0.50 

II 

" 

1,1,1  -Trichloroethane 

ND 

0.50 

" 

II 

" 

II 

" 

Trichloroethenc 

24 

0.50 

II 

" 

11 

Trichlorofluoromethane 

ND 

0.50 

" 

" 

" 

" 

" 

Vinyl  chloride 

ND 

0.50 

" 

" 

" 

" 

Surrogate:  Dibromofluoromethane 

107% 

84-122 

« 

•• 

" 

Surrogate :  J,2-Dichloroethane-d4 

105  % 

74-135 

" 

" 

" 

Surrogate :  Toluene-dS 

111  % 

84-119 

" 

" 

" 

Surrogate:  4-Bromofluorobenzerte 

116% 

86-119 

" 

" 

" 

" 

Sequoia  Analytical  -  Petaluma  The  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  with  the  chain  of 

custody  document.  Unless  otherwise  stated,  results  are  reported  on  a  wet  weight  basis. 
This  analytical  report  must  be  reproduced  in  its  entirety. 
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/T\  Sequoia 
®  ^  Analytical 


1455  McDowell  Blvd,  North  Ste  D 
Petaluma,  CA  94954 
(707)792-1865 
FAX  (707)  792-0342 
www.sequoialabs.com 


Aerojet  Corporation 

Project:Kleinfelder/IRCTS 

P411347 

PO  Box  13222  Bldg.  2001,  Dept.  0330 

Project  Number:23-482130-A01 

Reported: 

Sacramento  CA,  95813-6000 

Project  Manager  Rodney  Fricke 

11/29/04  12:22 

STSW  39B  (P411347-11)  Water  Sampled:  11/09/04  11:30  Received:  11/11/04  12:10 


Volatile  Organic  Compounds  -  8021  list  by  EPA  Method  8260A 
Sequoia  Analytical  -  Petaluma 


Reporting 

Analyte 

Result 

Limit  Units  Dilution 

Batch 

Prepared  Analyzed 

Method 

Note: 

Bromodichloromethane 

ND 

0.50 

ug/l 

1 

4110570 

1 1/22/04 

11/22/04 

EPA  8260B 

Bromoform 

ND 

0.50 

" 

" 

" 

Bromomethane 

ND 

0.50 

ii 

" 

" 

" 

n 

Carbon  tetrachloride 

ND 

0.50 

it 

n 

" 

" 

" 

" 

Chlorobenzene 

ND 

0.50 

t» 

ii 

" 

" 

" 

Chloroethane 

ND 

0.50 

tl 

" 

il 

" 

" 

Chloroform 

ND 

0.50 

it 

" 

ll 

" 

" 

Chloromethane 

ND 

0.50 

H 

n 

" 

Dibromochloromethane 

ND 

0.50 

II 

ll 

II 

" 

ll 

1 ,2-Dibromoethane  (EDB) 

ND 

0.50 

II 

ll 

ll 

II 

" 

II 

1 ,2-Dichlorobenzene 

ND 

0.50 

•i 

ii 

II 

ll 

II 

ll 

1,3-Dichlorobenzene 

ND 

0.50 

ll 

" 

" 

1 ,4-Dichlorobenzene 

ND 

0.50 

" 

" 

Dichlorodifluoromethane 

ND 

0.50 

li 

" 

ll 

1,1-Dichloroethane 

ND 

0.50 

■1 

" 

■I 

1 ,2-Dichloroethane 

ND 

0.50 

ll 

" 

ll 

1,1-Dichloroethene 

ND 

0.50 

" 

cis- 1 ,2-Dichloroethene 

ND 

0.50 

” 

" 

" 

" 

trans- 1 ,2-Dichloroethene 

ND 

0.50 

" 

" 

" 

1 ,2-Dichloropropane 

ND 

0.50 

II 

" 

II 

cis- 1 ,3-Dichloropropene 

ND 

0.50 

II 

II 

II 

trans- 1 ,3-Dichloropropene 

ND 

0.50 

ll 

II 

" 

Freon  1 13 

ND 

0.50 

n 

ll 

" 

" 

" 

Methylene  chloride 

ND 

0.50 

" 

" 

1 , 1 ,2,2-Tetrachloroethane 

ND 

0.50 

" 

" 

" 

Tetrachloroethene 

ND 

0.50 

" 

" 

" 

" 

1 , 1 ,2-Trichloroethane 

ND 

0.50 

" 

1,1,1  -Trichloroethane 

ND 

0.50 

" 

Trichloroethene 

2.1 

0.50 

ll 

" 

*' 

" 

Trichlorofluoromethane 

ND 

0.50 

II 

" 

" 

" 

" 

Vinyl  chloride 

ND 

0.50 

II 

" 

n 

n 

Surrogate :  Dibromofluorometharte 

99% 

84-122 

rt 

It 

n 

tt 

Surrogate:  1 ,2-Dichloroethane-d4 

104% 

74-135 

tt 

" 

ti 

II 

Surrogate:  Toluene-d8 

104  % 

84-119 

" 

" 

tt 

Surrogate:  4-Bromofluoro benzene 

106% 

86-119 

" 

" 

Sequoia  Analytical  -  Petaluma  The  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  with  the  chain  of 

custody  document.  Unless  otherwise  slated,  results  are  reported  on  a  wet  weight  basis. 
This  analytical  report  must  be  reproduced  in  its  entirety. 
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Sequoia 

®  ®  Analytical 


1455  McDowell  Blvd,  North  Ste  D 
Petaluma,  CA  94954 
(707)  792-1865 
FAX  (707)  792-0342 
www.sequoialabs.com 


Aerojet  Corporation 

Project:Kleinfelder/IRCTS 

P504116 

PO  Box  13222  Bldg.  2001,  Dept.  0330 

Project  Number:42060-A0 1 

Reported: 

Sacramento  CA,  95813-6000 

Project  ManagerRodney  Fricke 

04/20/05  14:55 

STSW  39B  (P504116-04)  Water  Sampled:  04/06/05  13:39  Received:  04/11/05  11:40 


Volatile  Organic  Compounds  -  8021  list  by  EPA  Method  8260A 
Sequoia  Analytical  -  Petaluma 


Reporting 

Analyte 

Result 

Limit  Units  Dilution 

Batch 

Prepared  Analyzed 

Method 

Note: 

Bromodichloromethane 

ND 

0.50 

ug/1 

1 

5040131 

04/15/05 

04/15/05 

EPA  8260B 

Bromoform 

ND 

0.50 

M 

n 

H 

If 

Bromomethane 

ND 

0.50 

•i 

" 

II 

Carbon  tetrachloride 

ND 

0.50 

" 

li 

" 

" 

" 

Chlorobenzene 

ND 

0.50 

ii 

" 

" 

" 

Chloroethane 

ND 

0.50 

II 

il 

" 

" 

Chloroform 

ND 

0.50 

I* 

ii 

II 

" 

•1 

" 

Chloromethane 

ND 

0.50 

II 

ii 

" 

" 

Dibromochloromethane 

ND 

0.50 

If 

•l 

" 

" 

" 

" 

1,2-Dibromoethane  (EDB) 

ND 

0.50 

■ 

•• 

" 

B 

1 ,2-Dichlorobenzene 

ND 

0.50 

" 

" 

1,3-Dichlorobenzene 

ND 

0.50 

if 

•• 

II 

1,4-Dichlorobenzene 

ND 

0.50 

II 

n 

II 

II 

Dichlorodifluoromethane 

ND 

0.50 

II 

n 

" 

1 , 1  -Dichloroethane 

ND 

0.50 

" 

•• 

" 

" 

II 

1,2-Dichloroethane 

ND 

0.50 

" 

ii 

" 

■I 

" 

1 , 1  -Dichloroethene 

ND 

0.50 

" 

n 

" 

ir 

" 

" 

cis- 1 ,2-Dichloroethene 

ND 

0.50 

ii 

" 

ii 

♦1 

trans-1 ,2-Dichloroethene 

ND 

0.50 

h 

" 

” 

1 ,2-Dichloropropane 

ND 

0.50 

n 

" 

M 

" 

" 

cis- 1 ,3-Dichloropropene 

ND 

0.50 

•• 

" 

" 

trans- 1 ,3-Dichloropropene 

ND 

0.50 

" 

ii 

" 

" 

Freon  1 13 

ND 

0.50 

" 

li 

II 

li 

" 

■i 

Methylene  chloride 

ND 

0.50 

" 

ii 

II 

II 

ii 

1 , 1 ,2,2-Tetrachloroethane 

ND 

0.50 

" 

ii 

" 

II 

Tetrachloroethene 

ND 

0.50 

" 

" 

" 

" 

" 

1 , 1 ,2-Trichloroethane 

ND 

0.50 

" 

" 

" 

1,1,1  -Trichlo  roe  thane 

ND 

0.50 

" 

" 

Trichloroethene 

1.9 

0.50 

" 

" 

ii 

" 

Trichlorofluoromethane 

ND 

0.50 

" 

" 

" 

Vinyl  chloride 

ND 

0.50 

" 

W 

" 

" 

Surrogate:  Dibromofluorome thane 

98% 

84-122 

ft 

Ii 

Surrogate:  1 ,2-Dichloroethane-d4 

103% 

74-135 

tl 

" 

If 

If 

Surrogate:  Toluerte-dS 

96% 

84-119 

" 

" 

If 

fl 

Surrogate:  4-Bromofluorobenzene 

106% 

86-119 

" 

" 

" 

" 

Sequoia  Analytical  -  Petaluma  The  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  with  the  chain  of 

custody  document.  Unless  otherwise  stated,  results  are  reported  on  a  wet  weight  basis. 
This  analytical  report  must  be  reproduced  in  its  entirety. 
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Sequoia 

Analytical 


819  Striker  Ave  Ste  8 
Sacramento,  CA  95834 
(916)  921-9600 
FAX  (916)  921-0100 
www.sequoialabs.com 


GeoSvntec  Consultants  -  Oakland 
475  14th  St,  Suite  450 

Oakland  CA,  94612 

Project:  Aerojet-WNN 

Project  Number:  NA 

Project  Manager:  Graham  Bradner 

S407055 

Reported: 

07/16/04  11:14 

EPA  601/602  Volatile  Organic  Compounds  by  EPA  Method  624 

Sequoia  Analytical  -  Sacramento 

Analyte 

Reporting 

Result  Limit  Units  Dilution  Batch  Prepared  Analyzed 

Method  Notes 

80A-0701-1050  (S407055-02)  Water 

Sampled:  07/01/04  10:50  Received:  07/01/04  14:15 

Benzene 

ND 

0.50 

ug/1 

1 

4070161 

07/13/04 

07/13/04 

EPA  624 

Bromodichloromethane 

ND 

0.50 

It 

il 

" 

" 

Bromoform 

ND 

0.50 

■I 

11 

Bromomethane 

ND 

1.0 

II 

" 

II 

" 

" 

Carbon  tetrachloride 

ND 

0.50 

If 

il 

Chlorobenzene 

ND 

0.50 

■1 

" 

Chloroethane 

ND 

0.50 

it 

11 

Chlorome  thane 

ND 

0.50 

It 

■I 

l» 

Chloroform 

ND 

0.50 

II 

" 

If 

D  ibromochlorome  thane 

ND 

0.50 

II 

" 

Ethylbenzene 

ND 

0.50 

•1 

•i 

H 

1 ,2 -Dichlorobenzene 

ND 

0.50 

II 

" 

II 

•1 

1 ,3-Dichlorobenzene 

ND 

0.50 

il 

" 

II 

" 

" 

1 ,4-Dichlorobenzene 

ND 

0.50 

•1 

" 

11 

" 

1 , 1  -Dichloroethane 

ND 

0.50 

•1 

" 

11 

" 

1,2-Dichloroethane 

ND 

0.50 

" 

II 

" 

1 , 1  -Dichloroethene 

ND 

0.50 

" 

if 

" 

H 

cis- 1 ,2-Dichloroethene 

ND 

0.50 

If 

" 

II 

II 

trans-1 ,2-Dichloroethene 

ND 

0.50 

■1 

" 

1 ,2-Dichloropropane 

ND 

0.50 

II 

II 

" 

" 

cis-1 ,3-Dichloropropene 

ND 

0.50 

11 

•1 

" 

" 

trans- 1 ,3  -Dichloropropene 

ND 

0.50 

M 

" 

II 

" 

Methylene  chloride 

ND 

1.0 

II 

it 

1,1,1  -Trichloroethane 

ND 

0.50 

li 

II 

" 

" 

1 , 1 ,2,2-Tetrachloroethane 

ND 

1.0 

" 

11 

" 

Tetrachloroethene 

ND 

0.50 

" 

11 

ll 

Toluene 

ND 

0.50 

" 

M 

II 

1 , 1 ,2-Trichloroethane 

ND 

0.50 

■1 

11 

" 

Trichlorofluoromethane 

ND 

0.50 

•1 

II 

•1 

Trichloroethene 

1.2 

0.50 

If 

II 

II 

II 

Vinyl  chloride 

ND 

0.50 

" 

II 

11 

Xylenes  (total) 

ND 

0.50 

" 

" 

Surrogate:  l,2-DCA-d4 

109% 

11 

" 

Surrogate:  Toluene-d8 

106% 

11 

Surrogate:  4-BFB 

104% 

" 

" 

" 

" 

Sequoia  Analytical  -  Sacramento 


The  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  with  the  chain 
of  custody  document.  Unless  otherwise  stated,  results  are  reported  on  a  wet  weight 
basis.  This  analytical  report  must  be  reproduced  in  its  entirety. 
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Accutest  Laboratories 


Accutest  Laboratories 


Report  of  Analysis 


Page  1  of  2 


Client  Sample  ID:  STSW-138A 

Lab  Sample  ID:  C5513  16 

Date  Sampled: 

04/30/09 

Matrix: 

AQ  -  Ground  Water 

Date  Received: 

05/01/09 

Method: 

SW846  8260B 

Percent  Solids: 

n/a 

Project: 

SL2054930 18-Inactive  Rancho  Cordova  Test  Site 

File  ID  DF  Analyzed 

By 

Prep  Date 

Prep  Batch 

Analytical  Batch 

Run  #1 
Run  #2 

W5946.D  1  05/05/09 

BD 

n/a 

n/a 

VW202 

Run  #1 
Run  #2 


Purge  Volume 
10.0  ml 


ro 


VO  A  Special  List 


CAS  No. 

Compound 

Result 

RL 

MDL 

Units 

75-27-4 

Bromodichloromethane 

ND 

0.50 

0.30 

ug/1 

75-25-2 

Bromoform 

ND 

0.50 

0.50 

ug/1 

108-90-7 

Chlorobenzene 

ND 

0.50 

0.30 

ug/1 

75-00-3 

Chloroethane 

ND 

0.50 

0.30 

ug/1 

67-66  3 

Chloroform 

0.79 

0.50 

0.30 

ug/1 

56-23-5 

Carbon  tetrachloride 

ND 

0.50 

0.20 

ug/1 

75-34-3 

1,1-Dichloroethane 

ND 

0.50 

0.30 

ug/1 

75-35-4 

1 , 1  -Dichloroethylene 

ND 

0,50 

0.20 

ug/1 

107-06-2 

1,2-Dichloroethane 

ND 

0.50 

0.30 

ug/1 

78-87  5 

1,2-Dichloropropane 

ND 

0.50 

0.30 

ug/1 

124-48  1 

Dibromochloromethane 

ND 

0.50 

0.20 

ug/1 

75-71-8 

Dichlorodifluoromethane 

ND 

0.50 

0.30 

ug/1 

156-59-2 

cis-l,2-Dichloroethylene 

ND 

0.50 

0.30 

ug/1 

10061-01-5 

cis-l,3-Dichloropropene 

ND 

0.50 

0.50 

ug/1 

541  73  1 

m  Dichlorobenzene 

ND 

0.50 

0.30 

ug/1 

95-50  1 

o-Dichlorobenzene 

ND 

0.50 

0.30 

ug/1 

106-46-7 

p-Dichlorobenzene 

ND 

0.50 

0.30 

ug/1 

156-60-5 

trans- 1 , 2-Dichloroethylene 

ND 

0.50 

0.30 

ug/1 

10061-02-6 

trans-l,3-Dichloropropene 

ND 

0.50 

0.20 

ug/1 

76-13-1 

Freon  113 

ND 

0.50 

0.50 

ug/1 

74-83-9 

Methyl  bromide 

ND 

5.0 

1.5 

ug/1 

75-09  2 

Methylene  chloride 

ND 

10 

5.0 

ug/1 

71-55-6 

1 , 1 , 1  -T  richloroethane 

ND 

0.50 

0.20 

ug/1 

79-34-5 

1 , 1 , 2 , 2-T  etrachloroethane 

ND 

0.50 

0.20 

ug/1 

79-00-5 

1 , 1 ,2-Trichloroethane 

ND 

0.50 

0.20 

ug/1 

127-18-4 

Tetrachloroethylene 

ND 

0.50 

0.20 

ug/1 

79-01  6 

Trichloroethylene 

30.1 

0.50 

0.30 

ug/1 

75-69-4 

Trichlorofluoromethane 

ND 

0.50 

0.30 

ug/1 

75-01-4 

Vinyl  chloride 

ND 

0.50 

0.30 

ug/1 

ND  =  Not  detected  MDL  -  Method  Detection  Limit  J  =  Indicates  an  estimated  value 

RL  =  Reporting  Limit  B  =  Indicates  analyte  found  in  associated  method  blank 

E  =  Indicates  value  exceeds  calibration  range  N  =  Indicates  presumptive  evidence  of  a  compound 
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Client  Sample  ID: 

STSW-138A 

Lab  Sample  ID: 

C5513-16 

Date  Sampled: 

04/30/09 

Matrix: 

AQ  -  Ground  Water 

Date  Received: 

05/01/09 

Method: 

SW846  8260B 

Percent  Solids: 

n/a 

Project: 

SL205493018  Inactive  Rancho  Cordova  Test  Site 

VOA  Special  List 


ro 


CAS  No. 

Surrogate  Recoveries 

Run#  1 

Run#  2 

Limits 

1868-53-7 

Dibromofluoromethane 

97% 

60-130% 

2037-26-5 

Toluene-D8 

100% 

60-130% 

460-00-4 

4  -  Bromofluorobenzene 

95% 

60-130% 

ND  =  Not  detected  MDL  -  Method  Detection  Limit  J  =  Indicates  an  estimated  value 

RL  =  Reporting  Limit  B  =  Indicates  analyte  found  in  associated  method  blank 

E  =  Indicates  value  exceeds  calibration  range  N  =  Indicates  presumptive  evidence  of  a  compound 
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Client  Sample  ID:  STSW-138A 

Lab  Sample  ID:  C5513-16  Date  Sampled:  04/30/09 

Matrix:  AQ  -  Ground  Water  Date  Received:  05/01/09 

Percent  Solids:  n/a 

Project:  SL205493018-Inactive  Rancho  Cordova  Test  Site 


General  Chemistry 


Analyte 

Result 

RL 

MDL 

Units 

DF 

Analyzed 

By 

Method 

Perchlorate  by  IC 

Perchlorate 

1010 

200 

91 

ug/1 

50 

05/05/09  17:13 

HD 

EPA  314 

Specific  Conductivity 

193 

1.0 

1.0 

umhos/cm 

1 

05/04/09 

RL 

SM18  2510B/EPA  120.1 

RL  =  Reporting  Limit  U  =  Indicates  a  result  <  MDL 

MDL  =  Method  Detection  Limit  J  =  Indicates  a  result  >  =  MDL  but  <  RL 
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VOA  Special  List 


CAS  No. 

Compound 

Result 

RL 

MDL 

Units 

75-27-4 

Bromodichloromethane 

ND 

0.50 

0.30 

ug/1 

75-25-2 

Bromoform 

ND 

0.50 

0.50 

ug/1 

108-90-7 

Chlorobenzene 

ND 

0.50 

0.30 

ug/1 

75-00  3 

Chloroethane 

ND 

0.50 

0.30 

ug/1 

67-66-3 

Chloroform 

ND 

0.50 

0.30 

ug/1 

56-23-5 

Carbon  tetrachloride 

ND 

0.50 

0.20 

ug/1 

75-34-3 

1,1-Dichloroethane 

ND 

0.50 

0.30 

ug/1 

75-35-4 

1 , 1  -Dichloroethylene 

ND 

0.50 

0.20 

ug/1 

107-06-2 

1,2-Dichloroethane 

ND 

0.50 

0.30 

ug/1 

78-87-5 

1 ,2-Dichloropropane 

ND 

0.50 

0.30 

ug/1 

124-48-1 

Dibromochloromethane 

ND 

0.50 

0.20 

ug/1 

75-71-8 

Dichlorodifluoromethane 

ND 

0.50 

0.30 

ug/1 

156-59-2 

cis- 1 , 2-D  ichloroethylene 

ND 

0.50 

0.30 

ug/1 

10061-01-5 

cis- 1 , 3  -Dichloropropene 

ND 

0.50 

0.50 

ug/1 

541-73-1 

m-Dichlorobenzene 

ND 

0.50 

0.30 

ug/1 

95-50-1 

o-Dichlorobenzene 

ND 

0.50 

0.30 

ug/1 

106-46-7 

p-Dichlorobenzene 

ND 

0.50 

0.30 

ug/1 

156-60-5 

trans-l,2-Dichloroethylene 

ND 

0.50 

0.30 

ug/1 

10061-02-6 

trans- 1 ,  3-Dichloropropene 

ND 

0.50 

0.20 

UgA 

76-13-1 

Freon  113 

ND 

0.50 

0.50 

ug/1 

74-83-9 

Methyl  bromide 

ND 

5.0 

1.5 

ug/1 

75-09-2 

Methylene  chloride 

ND 

10 

5.0 

ug/1 

71-55-6 

1,1,1  -Trichloroethane 

ND 

0.50 

0.20 

ug/1 

79  34-5 

1 , 1 ,2,2-Tetrachloroethane 

ND 

0.50 

0.20 

ug/1 

79-00-5 

1 , 1 , 2  T richloroethane 

ND 

0.50 

0.20 

ug/1 

127-18-4 

Tetrachloroethylene 

ND 

0.50 

0.20 

ug/1 

79-01-6 

Trichloroethylene 

9.2 

0.50 

0.30 

ug/1 

75-69-4 

Trichlorofluoromethane 

ND 

0.50 

0.30 

ug/1 

75-01-4 

Vinyl  chloride 

ND 

0.50 

0.30 

ug/1 

ND  =  Not  detected  MDL  Method  Detection  Limit  J  =  Indicates  an  estimated  value 

RL  =  Reporting  Limit  B  =  Indicates  analyte  found  in  associated  method  blank 

E  =  Indicates  value  exceeds  calibration  range  N  =  Indicates  presumptive  evidence  of  a  compound 


HQ  141  of  182 

Qaccutest 


2.45 


Accutest  Laboratories 


01 


Report  of  Analysis  Page  2  of  2 


Client  Sample  ID: 

STSW-38A 

Lab  Sample  ID: 

C5513-45 

Date  Sampled: 

05/01/09 

Matrix: 

AQ  -  Ground  Water 

Date  Received: 

05/01/09 

Method: 

SW846  8260B 

Percent  Solids: 

n/a 

Project: 

SL205493018-Inactive  Rancho  Cordova  Test  Site 

VOA  Special  List 


ro 


CAS  No. 

Surrogate  Recoveries 

Run#  1 

Run#  2 

Limits 

1868-53-7 

Dibromolluoromethane 

100% 

60-130% 

2037-26-5 

Toluene-D8 

99% 

60-130% 

460-00-4 

4-Bromofluorobenzene 

97% 

60-130% 

ND  =  Not  detected  MDL  -  Method  Detection  Limit  J  =  Indicates  an  estimated  value 

RL  =  Reporting  Limit  B  =  Indicates  analyte  found  in  associated  method  blank 

E  =  Indicates  value  exceeds  calibration  range  N  =  Indicates  presumptive  evidence  of  a  compound 
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05/01/09 
05/01/09 
n/a 


General  Chemistry 


Client  Sample  ID:  STSW-38A 

Lab  Sample  ID:  C55 13-45  Date  Sampled: 

Matrix:  AQ  -  Ground  Water  Date  Received: 

Percent  Solids: 

Project:  SL205493018-Inactive  Rancho  Cordova  Test  Site 


Analyte 

Result 

RL 

MDL 

Units 

DF 

Analyzed 

By 

Method 

Perchlorate  by  IC 

Perchlorate 

1.8  U 

4.0 

1.8 

ug/1 

1 

05/05/09  06:12 

HD 

EPA  314 

Specific  Conductivity 

160 

1.0 

1.0 

umhos/cm 

1 

05/04/09 

RL 

SM18  2510B/EPA  120.1 

RL  =  Reporting  Limit 
MDL  =  Method  Detection  Limit 
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Client  Sample  ID: 

STSW-80A 

Lab  Sample  ID: 

C5513-41 

Date  Sampled: 

05/01/09 

Matrix: 

AQ  -  Ground  Water 

Date  Received: 

05/01/09 

Method: 

SW846  8260B 

Percent  Solids: 

n/a 

Project: 

SL205493018  Inactive  Rancho  Cordova  Test  Site 

File  ID 

DF 

Analyzed 

By 

Prep  Date 

Prep  Batch 

Analytical  Batch 

Run  #1 
Run  #2 

W6016.D 

1 

05/07/09 

BD 

n/a 

n/a 

VW205 

Purge  Volume 
Run  #1  10.0  ml 

Run  #2 


VOA  Special  List 


CAS  No. 

Compound 

Result 

RL 

MDL 

Units 

75-27-4 

Bromodichloromethane 

ND 

0.50 

0.30 

ug/1 

75-25-2 

Bromoform 

ND 

0.50 

0.50 

ug/1 

108-90-7 

Chlorobenzene 

ND 

0.50 

0.30 

ug/1 

75  00-3 

Chloroethane 

ND 

0.50 

0.30 

ug/1 

67-66-3 

Chloroform 

0.45 

0.50 

0.30 

ug/1 

56-23-5 

Carbon  tetrachloride 

ND 

0.50 

0.20 

ug/1 

75-34-3 

1.1-Dichloroethane 

ND 

0.50 

0.30 

ug/1 

75-35-4 

1 , 1  -Dichloroethylene 

ND 

0.50 

0.20 

ug/1 

107-06-2 

1,2-Dichloroethane 

ND 

0.50 

0.30 

ug/1 

78-87-5 

1 ,2-Dichloropropane 

ND 

0.50 

0.30 

ug/1 

124-48  1 

Dibromochloromethane 

ND 

0.50 

0.20 

ug/1 

75  71-8 

Dichlorodifluoromethane 

ND 

0.50 

0.30 

ug/1 

156-59-2 

cis- 1 ,  2-Dichloroethylene 

ND 

0.50 

0.30 

ug/1 

10061-01-5 

cis- 1 ,  3-Dichloropropene 

ND 

0.50 

0.50 

ug/1 

541-73-1 

m-Dichlorobenzene 

ND 

0.50 

0.30 

ug/1 

95-50-1 

o-Dichlorobenzene 

ND 

0.50 

0.30 

ug/1 

106-46-7 

p-Dichlorobenzene 

ND 

0.50 

0.30 

ug/1 

156-60-5 

trans- 1 , 2-Dichloroethylene 

ND 

0.50 

0.30 

ug/1 

10061  02-6 

trans- 1 , 3-Dichloropropene 

ND 

0.50 

0.20 

ug/1 

76-13-1 

Freon  113 

ND 

0.50 

0.50 

ug/1 

74-83-9 

Methyl  bromide 

ND 

5.0 

1.5 

ug/1 

75-09-2 

Methylene  chloride 

ND 

10 

5.0 

ug/1 

71-55-6 

1,1,1  -Trichloroethane 

ND 

0.50 

0.20 

ug/1 

79-34-5 

1,1,2 , 2-Tetrachloroethane 

ND 

0.50 

0.20 

ug/1 

79-00-5 

1 ,1 ,2-Trichloroethane 

ND 

0.50 

0.20 

ug/1 

127-18-4 

T  etrachloroethylene 

ND 

0.50 

0.20 

ug/1 

79-01-6 

Trichloroethylene 

30.1 

0.50 

0.30 

ug/1 

75  69-4 

Trichlorofluoromethane 

ND 

0.50 

0.30 

ug/1 

75-01-4 

Vinyl  chloride 

ND 

0.50 

0.30 

ug/1 

ND  =  Not  detected  MDL  -  Method  Detection  Limit  J  =  Indicates  an  estimated  value 

RL  =  Reporting  Limit  B  =  Indicates  analyte  found  in  associated  method  blank 

E  =  Indicates  value  exceeds  calibration  range  N  =  Indicates  presumptive  evidence  of  a  compound 

HQ  129  of  182 

E ACCUTEST 

C5513 


Accutest  Laboratories 


w 

icv 


Report  of  Analysis  Page  2  of  2 


Client  Sample  ID: 

STSW-80A 

Lab  Sample  ID: 

C5513-41 

Date  Sampled: 

05/01/09 

Matrix: 

AQ  -  Ground  Water 

Date  Received: 

05/01/09 

Method: 

SW846  8260B 

Percent  Solids: 

n/a 

Project: 

SL2054930 18-Inactive  Rancho  Cordova  Test  Site 

VOA  Special  List 


ro 


CAS  No. 

Surrogate  Recoveries 

Run#  1 

Run#  2 

Limits 

1868-53  7 

Dibromofluoromethane 

97% 

60-130% 

2037-26-5 

Toluene-D8 

100% 

60-130% 

460-00-4 

4-Bromofluorobenzene 

95% 

60-130% 

ND  =  Not  detected  MDL  Method  Detection  Limit  J  =  Indicates  an  estimated  value 

RL  =  Reporting  Limit  B  =  Indicates  analyte  found  in  associated  method  blank 

E  =  Indicates  value  exceeds  calibration  range  N  =  Indicates  presumptive  evidence  of  a  compound 
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General  Chemistry 


Client  Sample  ID:  STSW-80A 

Lab  Sample  ID:  C5513-41  Date  Sampled: 

Matrix:  AQ  -  Ground  Water  Date  Received: 

Percent  Solids: 

Project:  SL205493018-Inactive  Rancho  Cordova  Test  Site 


Analyte 

Result 

RL 

MDL 

Units 

DF 

Analyzed 

By 

Method 

Perchlorate  by  IC 

Perchlorate 

3.7  J 

4.0 

1.8 

ug/1 

1 

05/06/09  12:02 

HD 

EPA  314 

Specific  Conductivity 

159 

1.0 

1.0 

umhos/cm 

1 

05/04/09 

RL 

SM18  2510B/EPA  120.1 

RL  =  Reporting  Limit  U  =  Indicates  a  result  <  MDL 

MDL  =  Method  Detection  Limit  J  =  Indicates  a  result  >  =  MDL  but  <  RL 
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Sample  Summary 


Aerojet 

SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 
Project  No:  WNN-IRCTS  GW  Monitoring 


Job  No:  C7478 


Sample 

Collected 

Matrix 

Client 

Number 

Date 

Time  By  Received  Code  Type 

Sample  ID 

C7478-1 

C7478-1F 

C7478-2 

C7478-2F 

C7478-3 

C7478-3F 

C7478-4 

C7478-5 

C7478-5F 

C7478-6 

C7478-6F 

C7478-7 

C7478-8 


09/15/09 

10:20  ERIC 

09/16/09 

AQ 

Ground  Water 

WNN-MW-1 

09/15/09 

10:20  ERIC 

09/16/09 

AQ 

Groundwater  Filtered 

WNN-MW-1 

09/15/09 

13:17  ERIC 

09/16/09 

AQ 

Ground  Water 

STSW-38A 

09/15/09 

13:17  ERIC 

09/16/09 

AQ 

Groundwater  Filtered 

STSW-38A 

09/15/09 

09:32  ERIC 

09/16/09 

AQ 

Ground  Water 

STSW-39A-PURGE 

09/15/09 

09:32  ERIC 

09/16/09 

AQ 

Groundwater  Filtered 

STSW-39A-PURGE 

09/15/09 

09:15  ERIC 

09/16/09 

AQ 

Ground  Water 

STSW-39A-BAG 

09/15/09 

11:21  ERIC 

09/16/09 

AQ 

Ground  Water 

STSW-78A 

09/15/09 

11:21  ERIC 

09/16/09 

AQ 

Groundwater  Filtered 

STSW-78A 

09/15/09 

12:35  ERIC 

09/16/09 

AQ 

Ground  Water 

STSW-138A-PURGE 

09/15/09 

12:35  ERIC 

09/16/09 

AQ 

Groundwater  Filtered 

STSW-138A-PURGE 

09/15/09 

12:20  ERIC 

09/16/09 

AQ 

Ground  Water 

STSW-138A-BAG 

09/15/09 

08:26  ERIC 

09/16/09 

AQ 

Ground  Water 

STSW-166 
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Aerojet 

SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 
Project  No:  WNN-IRCTS  GW  Monitoring 


Job  No:  C7478 


Sample 

Collected 

Matrix 

Client 

Number 

Date 

Time  By 

Received  Code  Type 

Sample  ID 

C7478-8F 

09/15/09 

08:26  ERIC 

09/16/09  AQ  Groundwater  Filtered 

STSW-166 
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Client  Sample  ID:  WNN-MW-1 

Lab  Sample  ID:  C7478-1 

Date  Sampled:  09/15/09 

Matrix: 

AQ  -  Ground  Water 

Date  Received:  09/16/09 

Method: 

SW846  8260B 

Percent  Solids:  n/a 

Project: 

SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 

File  ID  DF  Analyzed 

By 

Prep  Date  Prep  Batch 

Analytical  Batch 

Run  #1 
Run  #2 

W8510.D  1  09/25/09 

BD 

n/a  n/a 

VW298 

Purge  Volume 
Run  #1  10.0  ml 

Run  #2 


YOA  Special  List 


CAS  No. 

Compound 

Result 

RL 

MDL 

Units 

75-27-4 

Bromodichlorome  thane 

ND 

0.50 

0.30 

ug/1 

75-25-2 

Bromoform 

ND 

0.50 

0.50 

ug/1 

108-90-7 

Chlorobenzene 

ND 

0.50 

0.30 

ug/1 

75-00-3 

Chloroe  thane 

ND 

0.50 

0.30 

ug/1 

67-66-3 

Chloroform 

ND 

0.50 

0.30 

ug/1 

56-23-5 

Carbon  tetrachloride 

ND 

0.50 

0.20 

ug/1 

75-34-3 

1, 1-Dichloroethane 

ND 

0.50 

0.30 

ug/1 

75-35-4 

1, 1-Dichloroethylene 

ND 

0.50 

0.20 

ug/1 

107-06-2 

1,2-Dichloroethane 

ND 

0.50 

0.30 

ug/1 

78-87-5 

1,2-Dichloropropane 

ND 

0.50 

0.30 

ug/1 

124-48-1 

Dibromochloromethane 

ND 

0.50 

0.20 

ug/1 

75-71-8 

Dichlorodifluorome  thane 

ND 

0.50 

0.30 

ug/1 

156-59-2 

cis- 1, 2-Dichloroethylene 

0.54 

0.50 

0.30 

ug/1 

10061-01-5 

cis- 1 , 3-Dichloropropene 

ND 

0.50 

0.50 

ug/1 

541-73-1 

m-Dichlorobenzene 

ND 

0.50 

0.30 

ug/1 

95-50-1 

o-Dichlorobenzene 

ND 

0.50 

0.30 

ug/1 

106-46-7 

p-Dichlorobenzene 

ND 

0.50 

0.30 

ug/1 

156-60-5 

trans- 1 , 2-Dichloroethylene 

ND 

0.50 

0.30 

ug/1 

10061-02-6 

trans- 1 , 3-Dichloropropene 

ND 

0.50 

0.20 

ug/1 

76-13-1 

Freon  113 

ND 

0.50 

0.50 

ug/1 

74-83-9 

Methyl  bromide 

ND 

5.0 

1.5 

ug/1 

75-09-2 

Methylene  chloride 

ND 

10 

5.0 

ug/1 

71-55-6 

1, 1, 1-Trichloroethane 

ND 

0.50 

0.20 

ug/1 

79-34-5 

1, 1,2,2-Tetrachloroethane 

ND 

0.50 

0.20 

ug/1 

79-00-5 

1,1, 2-Trichloroethane 

ND 

0.50 

0.20 

ug/1 

127-18-4 

Tetrachloroethylene 

ND 

0.50 

0.20 

ug/1 

79-01-6 

Trichloroethylene 

32.8 

0.50 

0.30 

ug/1 

75-69-4 

Trichlorofluorome  thane 

ND 

0.50 

0.30 

ug/1 

75-01-4 

Vinyl  chloride 

ND 

0.50 

0.30 

ug/1 

ND  =  Not  detected  MDL  -  Method  Detection  Limit  J  =  Indicates  an  estimated  value 

RL  =  Reporting  Limit  B  =  Indicates  analyte  found  in  associated  method  blank 

E  =  Indicates  value  exceeds  calibration  range  N  =  Indicates  presumptive  evidence  of  a  compound 
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Report  of  Analysis  Page  2  of  2 


Client  Sample  ID: 

WNN-MW-1 

Lab  Sample  ID: 

C7478-1 

Date  Sampled: 

09/15/09 

Matrix: 

AQ  -  Ground  Water 

Date  Received: 

09/16/09 

Method: 

SW846  8260B 

Percent  Solids: 

n/a 

Project: 

SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 

VOA  Special  List 


CAS  No. 

Surrogate  Recoveries 

Run#  1 

Run#  2 

Limits 

1868-53-7 

Dibromofluorome  thane 

99% 

60-130% 

2037-26-5 

Toluene-D8 

105% 

60-130% 

460-00-4 

4-Bromofluorobenzene 

104% 

60-130% 

ND  =  Not  detected  MDL  -  Method  Detection  Limit  J  =  Indicates  an  estimated  value 

RL  =  Reporting  Limit  B  =  Indicates  analyte  found  in  associated  method  blank 

E  =  Indicates  value  exceeds  calibration  range  N  =  Indicates  presumptive  evidence  of  a  compound 
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Client  Sample  ID:  WNN-MW-1 


Lab  Sample  ID: 
Matrix: 

Project: 


C7478-1 

AQ  -  Ground  Water 


Date  Sampled:  09/15/09 
Date  Received:  09/16/09 
Percent  Solids:  n/a 

SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 


Total  Metals  Analysis 


Analyte 

Result 

RL 

Units 

DF 

Prep 

Analyzed  By 

Method 

Prep  Method 

Iron 

9800 

50 

ug/1 

1 

09/18/09 

09/24/09  CT 

SW846  6010B  1 

SW3010A  2 

Manganese 

495 

5.0 

ug/1 

1 

09/18/09 

09/24/09  CT 

SW846  6010B  1 

SW3010A  2 

(1)  Instrument  QC  Batch:  MA869 

(2)  Prep  QC  Batch:  MP1609 


RL  =  Reporting  Limit 
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Page  1  of  1 


Client  Sample  ID:  WNN-MW-1 
Lab  Sample  ID:  C7478-1 

Matrix:  AQ  -  Ground  Water 


Project: 


Date  Sampled:  09/15/09 
Date  Received:  09/16/09 
Percent  Solids:  n/a 

SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 


General  Chemistry 

Analyte 

Result 

RL 

MDL 

Units 

DF 

Analyzed 

By 

Method 

Perchlorate  by  IC 

Perchlorate 

72.6 

8.0 

3.6 

i'g/1 

2 

09/17/09  16:04 

HU 

EPA  314 

Specific  Conductivity 

178 

1.0 

1.0 

iimhos/cm 

1 

09/17/09 

MF 

SM18  2510B/EPA  120.1 

RL  =  Reporting  Limit  U  =  Indicates  a  result  <  MDL 

MDL  =  Method  Detection  Limit  J  =  Indicates  a  result  >  =  MDL  but  <  RL 
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Client  Sample  ID:  WNN-MW-1 


Lab  Sample  ID: 
Matrix: 

Project: 


C7478-1F 

AQ  -  Groundwater  Filtered 


Date  Sampled:  09/15/09 
Date  Received:  09/16/09 
Percent  Solids:  n/a 

SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 


Dissolved  Metals  Analysis 


Analyte 

Result 

RL 

Units 

DF 

Prep 

Analyzed  By 

Method 

Prep  Method 

Iron 

1040 

50 

ug/1 

1 

09/29/09 

09/29/09  CT 

SW846  6010B  1 

SW3010A  2 

Manganese 

465 

5.0 

ug/1 

1 

09/29/09 

09/29/09  CT 

SW846  6010B  1 

SW3010A  2 

(1)  Instrument  QC  Batch:  MA875 

(2)  Prep  QC  Batch:  MP1637 


RL  =  Reporting  Limit 
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Client  Sample  ID:  STSW-38A 

Lab  Sample  ID:  C7478-2 

Date  Sampled:  09/15/09 

Matrix: 

AQ  -  Ground  Water 

Date  Received:  09/16/09 

Method: 

SW846  8260B 

Percent  Solids:  n/a 

Project: 

SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 

File  ID  DF  Analyzed 

By 

Prep  Date  Prep  Batch 

Analytical  Batch 

Run  #1 
Run  #2 

W8511.D  1  09/25/09 

BD 

n/a  n/a 

VW298 

Purge  Volume 
Run  #1  10.0  ml 

Run  #2 


YOA  Special  List 


CAS  No. 

Compound 

Result 

RL 

MDL 

Units 

75-27-4 

Bromodichlorome  thane 

ND 

0.50 

0.30 

ug/1 

75-25-2 

Bromoform 

ND 

0.50 

0.50 

ug/1 

108-90-7 

Chlorobenzene 

ND 

0.50 

0.30 

ug/1 

75-00-3 

Chloroe  thane 

ND 

0.50 

0.30 

ug/1 

67-66-3 

Chloroform 

ND 

0.50 

0.30 

ug/1 

56-23-5 

Carbon  tetrachloride 

ND 

0.50 

0.20 

ug/1 

75-34-3 

1, 1-Dichloroethane 

ND 

0.50 

0.30 

ug/1 

75-35-4 

1, 1-Dichloroethylene 

ND 

0.50 

0.20 

ug/1 

107-06-2 

1,2-Dichloroethane 

ND 

0.50 

0.30 

ug/1 

78-87-5 

1,2-Dichloropropane 

ND 

0.50 

0.30 

ug/1 

124-48-1 

Dibromochloromethane 

ND 

0.50 

0.20 

ug/1 

75-71-8 

Dichlorodifluorome  thane 

ND 

0.50 

0.30 

ug/1 

156-59-2 

cis- 1, 2-Dichloroethylene 

0.31 

0.50 

0.30 

ug/1 

10061-01-5 

cis- 1 , 3-Dichloropropene 

ND 

0.50 

0.50 

ug/1 

541-73-1 

m-Dichlorobenzene 

ND 

0.50 

0.30 

ug/1 

95-50-1 

o-Dichlorobenzene 

ND 

0.50 

0.30 

ug/1 

106-46-7 

p-Dichlorobenzene 

ND 

0.50 

0.30 

ug/1 

156-60-5 

trans- 1 , 2-Dichloroethylene 

ND 

0.50 

0.30 

ug/1 

10061-02-6 

trans- 1 , 3-Dichloropropene 

ND 

0.50 

0.20 

ug/1 

76-13-1 

Freon  113 

ND 

0.50 

0.50 

ug/1 

74-83-9 

Methyl  bromide 

ND 

5.0 

1.5 

ug/1 

75-09-2 

Methylene  chloride 

ND 

10 

5.0 

ug/1 

71-55-6 

1, 1, 1-Trichloroethane 

ND 

0.50 

0.20 

ug/1 

79-34-5 

1, 1,2,2-Tetrachloroethane 

ND 

0.50 

0.20 

ug/1 

79-00-5 

1,1, 2-Trichloroethane 

ND 

0.50 

0.20 

ug/1 

127-18-4 

Tetrachloroethylene 

ND 

0.50 

0.20 

ug/1 

79-01-6 

Trichloroethylene 

36.2 

0.50 

0.30 

ug/1 

75-69-4 

Trichlorofluorome  thane 

ND 

0.50 

0.30 

ug/1 

75-01-4 

Vinyl  chloride 

ND 

0.50 

0.30 

ug/1 

ND  =  Not  detected  MDL  -  Method  Detection  Limit  J  =  Indicates  an  estimated  value 

RL  =  Reporting  Limit  B  =  Indicates  analyte  found  in  associated  method  blank 

E  =  Indicates  value  exceeds  calibration  range  N  =  Indicates  presumptive  evidence  of  a  compound 
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Client  Sample  ID: 

STSW-38A 

Lab  Sample  ID: 

C7478-2 

Date  Sampled: 

09/15/09 

Matrix: 

AQ  -  Ground  Water 

Date  Received: 

09/16/09 

Method: 

SW846  8260B 

Percent  Solids: 

n/a 

Project: 

SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 

VOA  Special  List 


CAS  No. 

Surrogate  Recoveries 

Run#  1 

Run#  2 

Limits 

1868-53-7 

Dibromofluorome  thane 

101% 

60-130% 

2037-26-5 

Toluene-D8 

106% 

60-130% 

460-00-4 

4-Bromofluorobenzene 

104% 

60-130% 

ND  =  Not  detected  MDL  -  Method  Detection  Limit  J  =  Indicates  an  estimated  value 

RL  =  Reporting  Limit  B  =  Indicates  analyte  found  in  associated  method  blank 

E  =  Indicates  value  exceeds  calibration  range  N  =  Indicates  presumptive  evidence  of  a  compound 
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Client  Sample  ID: 
Lab  Sample  ID: 
Matrix: 

Project: 


STSW-38A 

C7478-2  Date  Sampled:  09/15/09 

AQ  -  Ground  Water  Date  Received:  09/16/09 

Percent  Solids:  n/a 

SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 


Total  Metals  Analysis 


Analyte 

Result 

RL 

Units 

DF 

Prep 

Analyzed  By 

Method 

Prep  Method 

Iron 

276 

50 

ug/1 

1 

09/18/09 

09/24/09  CT 

SW846  6010B  1 

SW3010A  2 

Manganese 

5.0 

5.0 

ug/1 

1 

09/18/09 

09/24/09  CT 

SW846  6010B  1 

SW3010A  2 

(1)  Instrument  QC  Batch:  MA869 

(2)  Prep  QC  Batch:  MP1609 


RL  =  Reporting  Limit 
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Client  Sample  ID: 
Lab  Sample  ID: 
Matrix: 

Project: 


STSW-38A 

C7478-2  Date  Sampled:  09/15/09 

AQ  -  Ground  Water  Date  Received:  09/16/09 

Percent  Solids:  n/a 

SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 


General  Chemistry 


Analyte 

Result 

RL 

MDL 

Perchlorate  by  IC 

Perchlorate 

1.8  U 

4.0 

1.8 

Specific  Conductivity 

196 

1.0 

1.0 

Units 

DF 

Analyzed 

By 

Method 

i'g/1 

1 

09/17/09  12:42 

HU 

EPA  314 

iimhos/cm 

1 

09/17/09 

MF 

SM18  2510B/EPA  120.1 

RL  =  Reporting  Limit  U  =  Indicates  a  result  <  MDL 

MDL  =  Method  Detection  Limit  J  =  Indicates  a  result  >  =  MDL  but  <  RL 
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Client  Sample  ID:  STSW-38A 


Lab  Sample  ID: 
Matrix: 

Project: 


C7478-2F 

AQ  -  Groundwater  Filtered 


Date  Sampled:  09/15/09 
Date  Received:  09/16/09 
Percent  Solids:  n/a 

SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 


Dissolved  Metals  Analysis 


Analyte 

Result 

RL 

Units 

DF 

Prep 

Analyzed  By 

Method 

Prep  Method 

Iron 

<  50 

50 

ug/1 

1 

09/29/09 

09/29/09  CT 

SW846  6010B  1 

SW3010A  2 

Manganese 

<  5.0 

5.0 

ug/1 

1 

09/29/09 

09/29/09  CT 

SW846  6010B  1 

SW3010A  2 

(1)  Instrument  QC  Batch:  MA875 

(2)  Prep  QC  Batch:  MP1637 


RL  =  Reporting  Limit 
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Client  Sample  ID:  STSW-39A-PURGE 

Lab  Sample  ID:  C7478-3 

Date  Sampled:  09/15/09 

Matrix: 

AQ  -  Ground  Water 

Date  Received:  09/16/09 

Method: 

SW846  8260B 

Percent  Solids:  n/a 

Project: 

SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 

File  ID  DF  Analyzed 

By 

Prep  Date  Prep  Batch 

Analytical  Batch 

Run  #1 
Run  #2 

W8512.D  1  09/25/09 

BD 

n/a  n/a 

VW298 

Purge  Volume 
Run  #1  10.0  ml 

Run  #2 


YOA  Special  List 


CAS  No. 

Compound 

Result 

RL 

MDL 

Units 

75-27-4 

Bromodichlorome  thane 

ND 

0.50 

0.30 

ug/1 

75-25-2 

Bromoform 

ND 

0.50 

0.50 

ug/1 

108-90-7 

Chlorobenzene 

ND 

0.50 

0.30 

ug/1 

75-00-3 

Chloroe  thane 

ND 

0.50 

0.30 

ug/1 

67-66-3 

Chloroform 

24.2 

0.50 

0.30 

ug/1 

56-23-5 

Carbon  tetrachloride 

ND 

0.50 

0.20 

ug/1 

75-34-3 

1, 1-Dichloroethane 

ND 

0.50 

0.30 

ug/1 

75-35-4 

1, 1-Dichloroethylene 

ND 

0.50 

0.20 

ug/1 

107-06-2 

1,2-Dichloroethane 

ND 

0.50 

0.30 

ug/1 

78-87-5 

1,2-Dichloropropane 

ND 

0.50 

0.30 

ug/1 

124-48-1 

Dibromochloromethane 

ND 

0.50 

0.20 

ug/1 

75-71-8 

Dichlorodifluorome  thane 

ND 

0.50 

0.30 

ug/1 

156-59-2 

cis- 1, 2-Dichloroethylene 

ND 

0.50 

0.30 

ug/1 

10061-01-5 

cis- 1 , 3-Dichloropropene 

ND 

0.50 

0.50 

ug/1 

541-73-1 

m-Dichlorobenzene 

ND 

0.50 

0.30 

ug/1 

95-50-1 

o-Dichlorobenzene 

ND 

0.50 

0.30 

ug/1 

106-46-7 

p-Dichlorobenzene 

ND 

0.50 

0.30 

ug/1 

156-60-5 

trans- 1 , 2-Dichloroethylene 

ND 

0.50 

0.30 

ug/1 

10061-02-6 

trans- 1 , 3-Dichloropropene 

ND 

0.50 

0.20 

ug/1 

76-13-1 

Freon  113 

ND 

0.50 

0.50 

ug/1 

74-83-9 

Methyl  bromide 

ND 

5.0 

1.5 

ug/1 

75-09-2 

Methylene  chloride 

ND 

10 

5.0 

ug/1 

71-55-6 

1, 1, 1-Trichloroethane 

ND 

0.50 

0.20 

ug/1 

79-34-5 

1, 1,2,2-Tetrachloroethane 

ND 

0.50 

0.20 

ug/1 

79-00-5 

1,1, 2-Trichloroethane 

ND 

0.50 

0.20 

ug/1 

127-18-4 

Tetrachloroethylene 

ND 

0.50 

0.20 

ug/1 

79-01-6 

Trichloroethylene 

63.1 

0.50 

0.30 

ug/1 

75-69-4 

Trichlorofluorome  thane 

ND 

0.50 

0.30 

ug/1 

75-01-4 

Vinyl  chloride 

ND 

0.50 

0.30 

ug/1 

ND  =  Not  detected  MDL  -  Method  Detection  Limit  J  =  Indicates  an  estimated  value 

RL  =  Reporting  Limit  B  =  Indicates  analyte  found  in  associated  method  blank 

E  =  Indicates  value  exceeds  calibration  range  N  =  Indicates  presumptive  evidence  of  a  compound 
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Client  Sample  ID: 

STSW-39A-PURGE 

Lab  Sample  ID: 

C7478-3 

Date  Sampled: 

09/15/09 

Matrix: 

AQ  -  Ground  Water 

Date  Received: 

09/16/09 

Method: 

SW846  8260B 

Percent  Solids: 

n/a 

Project: 

SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 

VOA  Special  List 


CAS  No. 

Surrogate  Recoveries 

Run#  1 

Run#  2 

Limits 

1868-53-7 

Dibromofluorome  thane 

100% 

60-130% 

2037-26-5 

Toluene-D8 

106% 

60-130% 

460-00-4 

4-Bromofluorobenzene 

103% 

60-130% 

ND  =  Not  detected  MDL  -  Method  Detection  Limit  J  =  Indicates  an  estimated  value 

RL  =  Reporting  Limit  B  =  Indicates  analyte  found  in  associated  method  blank 

E  =  Indicates  value  exceeds  calibration  range  N  =  Indicates  presumptive  evidence  of  a  compound 
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Client  Sample  ID: 

STSW-39A-PURGE 

Lab  Sample  ID: 

C7478-3 

Date  Sampled: 

09/15/09 

Matrix: 

AQ  -  Ground  Water 

Date  Received: 

09/16/09 

Percent  Solids: 

n/a 

Project: 

SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 

Total  Metals  Analysis 


Analyte 

Result 

RL 

Units 

DF 

Prep 

Analyzed  By 

Method 

Prep  Method 

Iron 

3930 

50 

ug/1 

1 

09/18/09 

09/24/09  CT 

SW846  6010B  1 

SW3010A  2 

Manganese 

138 

5.0 

ug/1 

1 

09/18/09 

09/24/09  CT 

SW846  6010B  1 

SW3010A  2 

(1)  Instrument  QC  Batch:  MA869 

(2)  Prep  QC  Batch:  MP1609 


RL  =  Reporting  Limit 
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Client  Sample  ID: 

STSW-39A-PURGE 

Lab  Sample  ID: 

C7478-3 

Date  Sampled: 

09/15/09 

Matrix: 

AQ  -  Ground  Water 

Date  Received: 

09/16/09 

Percent  Solids: 

n/a 

Project: 

SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 

ro 


General  Chemistry 


Analyte 

Result 

RL 

MDL 

Perchlorate  by  IC 

Perchlorate 

3220 

400 

180 

Specific  Conductivity 

212 

1.0 

1.0 

Units 

DF 

Analyzed 

By 

Method 

ug/l 

100 

09/18/09  11:43 

HU 

EPA  314 

umhos/cm 

1 

09/17/09 

MF 

SM18  2510B/EPA  120.1 

RL  =  Reporting  Limit  U  =  Indicates  a  result  <  MDL 

MDL  =  Method  Detection  Limit  J  =  Indicates  a  result  >  =  MDL  but  <  RL 
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Client  Sample  ID:  STSW-39A-PURGE 


Lab  Sample  ID: 
Matrix: 

Project: 


C7478-3F 

AQ  -  Groundwater  Filtered 


Date  Sampled:  09/15/09 
Date  Received:  09/16/09 
Percent  Solids:  n/a 

SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 


Dissolved  Metals  Analysis 


Analyte 

Result 

RL 

Units 

DF 

Prep 

Analyzed  By 

Method 

Prep  Method 

Iron 

<  50 

50 

ug/1 

1 

09/29/09 

09/29/09  CT 

SW846  6010B  1 

SW3010A  2 

Manganese 

<  5.0 

5.0 

ug/1 

1 

09/29/09 

09/29/09  CT 

SW846  6010B  1 

SW3010A  2 

(1)  Instrument  QC  Batch:  MA875 

(2)  Prep  QC  Batch:  MP1637 


RL  =  Reporting  Limit 
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Client  Sample  ID:  STSW-39A-BAG 

Lab  Sample  ID:  C7478-4 

Date  Sampled:  09/15/09 

Matrix: 

AQ  -  Ground  Water 

Date  Received:  09/16/09 

Method: 

SW846  8260B 

Percent  Solids:  n/a 

Project: 

SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 

File  ID  DF  Analyzed 

By 

Prep  Date  Prep  Batch 

Analytical  Batch 

Run  #1 
Run  #2 

W8513.D  1  09/25/09 

BD 

n/a  n/a 

VW298 

Purge  Volume 
Run  #1  10.0  ml 

Run  #2 


YOA  Special  List 


CAS  No. 

Compound 

Result 

RL 

MDL 

Units 

75-27-4 

Bromodichlorome  thane 

ND 

0.50 

0.30 

ug/1 

75-25-2 

Bromoform 

ND 

0.50 

0.50 

ug/1 

108-90-7 

Chlorobenzene 

ND 

0.50 

0.30 

ug/1 

75-00-3 

Chloroe  thane 

ND 

0.50 

0.30 

ug/1 

67-66-3 

Chloroform 

18.0 

0.50 

0.30 

ug/1 

56-23-5 

Carbon  tetrachloride 

ND 

0.50 

0.20 

ug/1 

75-34-3 

1, 1-Dichloroethane 

ND 

0.50 

0.30 

ug/1 

75-35-4 

1, 1-Dichloroethylene 

ND 

0.50 

0.20 

ug/1 

107-06-2 

1,2-Dichloroethane 

ND 

0.50 

0.30 

ug/1 

78-87-5 

1,2-Dichloropropane 

ND 

0.50 

0.30 

ug/1 

124-48-1 

Dibromochloromethane 

ND 

0.50 

0.20 

ug/1 

75-71-8 

Dichlorodifluorome  thane 

ND 

0.50 

0.30 

ug/1 

156-59-2 

cis- 1, 2-Dichloroethylene 

ND 

0.50 

0.30 

ug/1 

10061-01-5 

cis- 1 , 3-Dichloropropene 

ND 

0.50 

0.50 

ug/1 

541-73-1 

m-Dichlorobenzene 

ND 

0.50 

0.30 

ug/1 

95-50-1 

o-Dichlorobenzene 

ND 

0.50 

0.30 

ug/1 

106-46-7 

p-Dichlorobenzene 

ND 

0.50 

0.30 

ug/1 

156-60-5 

trans- 1 , 2-Dichloroethylene 

ND 

0.50 

0.30 

ug/1 

10061-02-6 

trans- 1 , 3-Dichloropropene 

ND 

0.50 

0.20 

ug/1 

76-13-1 

Freon  113 

ND 

0.50 

0.50 

ug/1 

74-83-9 

Methyl  bromide 

ND 

5.0 

1.5 

ug/1 

75-09-2 

Methylene  chloride 

ND 

10 

5.0 

ug/1 

71-55-6 

1, 1, 1-Trichloroethane 

ND 

0.50 

0.20 

ug/1 

79-34-5 

1, 1,2,2-Tetrachloroethane 

ND 

0.50 

0.20 

ug/1 

79-00-5 

1,1, 2-Trichloroethane 

ND 

0.50 

0.20 

ug/1 

127-18-4 

Tetrachloroethylene 

ND 

0.50 

0.20 

ug/1 

79-01-6 

Trichloroethylene 

19.9 

0.50 

0.30 

ug/1 

75-69-4 

Trichlorofluorome  thane 

ND 

0.50 

0.30 

ug/1 

75-01-4 

Vinyl  chloride 

ND 

0.50 

0.30 

ug/1 

ND  =  Not  detected  MDL  -  Method  Detection  Limit  J  =  Indicates  an  estimated  value 

RL  =  Reporting  Limit  B  =  Indicates  analyte  found  in  associated  method  blank 

E  =  Indicates  value  exceeds  calibration  range  N  =  Indicates  presumptive  evidence  of  a  compound 
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Client  Sample  ID: 

STSW-39A-BAG 

Lab  Sample  ID: 

C7478-4 

Date  Sampled: 

09/15/09 

Matrix: 

AQ  -  Ground  Water 

Date  Received: 

09/16/09 

Method: 

SW846  8260B 

Percent  Solids: 

n/a 

Project: 

SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 

VOA  Special  List 


CAS  No. 

Surrogate  Recoveries 

Run#  1 

Run#  2 

Limits 

1868-53-7 

Dibromofluorome  thane 

100% 

60-130% 

2037-26-5 

Toluene-D8 

105% 

60-130% 

460-00-4 

4-Bromofluorobenzene 

103% 

60-130% 

ND  =  Not  detected  MDL  -  Method  Detection  Limit  J  =  Indicates  an  estimated  value 

RL  =  Reporting  Limit  B  =  Indicates  analyte  found  in  associated  method  blank 

E  =  Indicates  value  exceeds  calibration  range  N  =  Indicates  presumptive  evidence  of  a  compound 


HO  22  Of  74 

@  ACCUTEST 

C7478  Laboratories 


Accutest  Laboratories 


10 


Report  of  Analysis 


Page  1  of  1 


Client  Sample  ID: 
Lab  Sample  ID: 
Matrix: 

Project: 


STSW-39A-BAG 

C7478-4  Date  Sampled:  09/15/09 

AQ  -  Ground  Water  Date  Received:  09/16/09 

Percent  Solids:  n/a 

SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 


General  Chemistry 


Analyte 

Result 

RL 

MDL 

Perchlorate  by  IC 

Perchlorate 

2990 

320 

150 

Specific  Conductivity 

220 

1.0 

1.0 

Units 

DF 

Analyzed 

By 

Method 

i'g/1 

80 

09/18/09  11:57 

HU 

EPA  314 

iimhos/cm 

1 

09/17/09 

MF 

SM18  2510B/EPA  120.1 

RL  =  Reporting  Limit  U  =  Indicates  a  result  <  MDL 

MDL  =  Method  Detection  Limit  J  =  Indicates  a  result  >  =  MDL  but  <  RL 


QQ  23  Of  74 

££  ACCUTEST 

C7478  Laboratories 


Accutest  Laboratories 


Report  of  Analysis 


ro 


Page  1  of  2 


Client  Sample  ID:  STSW-78A 

Lab  Sample  ID:  C7478-5 

Date  Sampled:  09/15/09 

Matrix: 

AQ  -  Ground  Water 

Date  Received:  09/16/09 

Method: 

SW846  8260B 

Percent  Solids:  n/a 

Project: 

SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 

File  ID  DF  Analyzed 

By 

Prep  Date  Prep  Batch 

Analytical  Batch 

Run  #1 
Run  #2 

W8545.D  1.67  09/26/09 

BD 

n/a  n/a 

VW299 

Purge  Volume 
Run  #1  10.0  ml 

Run  #2 


YOA  Special  List 


CAS  No. 

Compound 

Result 

RL 

MDL 

Units 

75-27-4 

Bromodichlorome  thane 

ND 

0.84 

0.50 

ug/1 

75-25-2 

Bromoform 

ND 

0.84 

0.84 

ug/1 

108-90-7 

Chlorobenzene 

ND 

0.84 

0.50 

ug/1 

75-00-3 

Chloroe  thane 

ND 

0.84 

0.50 

ug/1 

67-66-3 

Chloroform 

8.2 

0.84 

0.50 

ug/1 

56-23-5 

Carbon  tetrachloride 

ND 

0.84 

0.33 

ug/1 

75-34-3 

1, 1-Dichloroethane 

ND 

0.84 

0.50 

ug/1 

75-35-4 

1, 1-Dichloroethylene 

ND 

0.84 

0.33 

ug/1 

107-06-2 

1,2-Dichloroethane 

ND 

0.84 

0.50 

ug/1 

78-87-5 

1,2-Dichloropropane 

ND 

0.84 

0.50 

ug/1 

124-48-1 

Dibromochloromethane 

ND 

0.84 

0.33 

ug/1 

75-71-8 

Dichlorodifluorome  thane 

ND 

0.84 

0.50 

ug/1 

156-59-2 

cis- 1, 2-Dichloroethylene 

ND 

0.84 

0.50 

ug/1 

10061-01-5 

cis- 1 , 3-Dichloropropene 

ND 

0.84 

0.84 

ug/1 

541-73-1 

m-Dichlorobenzene 

ND 

0.84 

0.50 

ug/1 

95-50-1 

o-Dichlorobenzene 

ND 

0.84 

0.50 

ug/1 

106-46-7 

p-Dichlorobenzene 

ND 

0.84 

0.50 

ug/1 

156-60-5 

trans- 1 , 2-Dichloroethylene 

ND 

0.84 

0.50 

ug/1 

10061-02-6 

trans- 1 , 3-Dichloropropene 

ND 

0.84 

0.33 

ug/1 

76-13-1 

Freon  113 

ND 

0.84 

0.84 

ug/1 

74-83-9 

Methyl  bromide 

ND 

8.4 

2.5 

ug/1 

75-09-2 

Methylene  chloride 

ND 

17 

8.4 

ug/1 

71-55-6 

1, 1, 1-Trichloroethane 

ND 

0.84 

0.33 

ug/1 

79-34-5 

1, 1,2,2-Tetrachloroethane 

ND 

0.84 

0.33 

ug/1 

79-00-5 

1,1, 2-Trichloroethane 

ND 

0.84 

0.33 

ug/1 

127-18-4 

Tetrachloroethylene 

ND 

0.84 

0.33 

ug/1 

79-01-6 

Trichloroethylene 

96.9 

0.84 

0.50 

ug/1 

75-69-4 

Trichlorofluorome  thane 

ND 

0.84 

0.50 

ug/1 

75-01-4 

Vinyl  chloride 

ND 

0.84 

0.50 

ug/1 

ND  =  Not  detected  MDL  -  Method  Detection  Limit  J  =  Indicates  an  estimated  value 

RL  =  Reporting  Limit  B  =  Indicates  analyte  found  in  associated  method  blank 

E  =  Indicates  value  exceeds  calibration  range  N  =  Indicates  presumptive  evidence  of  a  compound 
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Client  Sample  ID: 

STSW-78A 

Lab  Sample  ID: 

C7478-5 

Date  Sampled: 

09/15/09 

Matrix: 

AQ  -  Ground  Water 

Date  Received: 

09/16/09 

Method: 

SW846  8260B 

Percent  Solids: 

n/a 

Project: 

SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 

VOA  Special  List 


CAS  No. 

Surrogate  Recoveries 

Run#  1 

Run#  2 

Limits 

1868-53-7 

Dibromofluorome  thane 

101% 

60-130% 

2037-26-5 

Toluene-D8 

105% 

60-130% 

460-00-4 

4-Bromofluorobenzene 

104% 

60-130% 

ND  =  Not  detected  MDL  -  Method  Detection  Limit  J  =  Indicates  an  estimated  value 

RL  =  Reporting  Limit  B  =  Indicates  analyte  found  in  associated  method  blank 

E  =  Indicates  value  exceeds  calibration  range  N  =  Indicates  presumptive  evidence  of  a  compound 
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Client  Sample  ID: 
Lab  Sample  ID: 
Matrix: 

Project: 


STSW-78A 

C7478-5  Date  Sampled:  09/15/09 

AQ  -  Ground  Water  Date  Received:  09/16/09 

Percent  Solids:  n/a 

SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 


Total  Metals  Analysis 


Analyte 

Result 

RL 

Units 

DF 

Prep 

Analyzed  By 

Method 

Prep  Method 

Iron 

457 

50 

ug/1 

1 

09/18/09 

09/24/09  CT 

SW846  6010B  1 

SW3010A  2 

Manganese 

40.5 

5.0 

ug/1 

1 

09/18/09 

09/24/09  CT 

SW846  6010B  1 

SW3010A  2 

(1)  Instrument  QC  Batch:  MA869 

(2)  Prep  QC  Batch:  MP1609 


RL  =  Reporting  Limit 
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Client  Sample  ID: 
Lab  Sample  ID: 
Matrix: 

Project: 


STSW-78A 

C7478-5  Date  Sampled:  09/15/09 

AQ  -  Ground  Water  Date  Received:  09/16/09 

Percent  Solids:  n/a 

SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 


General  Chemistry 


Analyte 

Result 

RL 

MDL 

Perchlorate  by  IC 

Perchlorate 

1420 

160 

73 

Specific  Conductivity 

171 

1.0 

1.0 

Units 

DF 

Analyzed 

By 

Method 

ug/l 

40 

09/18/09  11:28 

HU 

EPA  314 

iimhos/cm 

1 

09/17/09 

MF 

SM18  2510B/EPA  120.1 

RL  =  Reporting  Limit  U  =  Indicates  a  result  <  MDL 

MDL  =  Method  Detection  Limit  J  =  Indicates  a  result  >  =  MDL  but  <  RL 
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Client  Sample  ID:  STSW-78A 


Lab  Sample  ID: 
Matrix: 

Project: 


C7478-5F 

AQ  -  Groundwater  Filtered 


Date  Sampled:  09/15/09 
Date  Received:  09/16/09 
Percent  Solids:  n/a 

SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 


Dissolved  Metals  Analysis 


Analyte 

Result 

RL 

Units 

DF 

Prep 

Analyzed  By 

Method 

Prep  Method 

Iron 

<  50 

50 

ug/1 

1 

09/29/09 

09/29/09  CT 

SW846  6010B  1 

SW3010A  2 

Manganese 

<  5.0 

5.0 

ug/1 

1 

09/29/09 

09/29/09  CT 

SW846  6010B  1 

SW3010A  2 

(1)  Instrument  QC  Batch:  MA875 

(2)  Prep  QC  Batch:  MP1637 


RL  =  Reporting  Limit 
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Client  Sample  ID:  STSW-138A-PURGE 

Lab  Sample  ID:  C7478-6 

Date  Sampled:  09/15/09 

Matrix: 

AQ  -  Ground  Water 

Date  Received:  09/16/09 

Method: 

SW846  8260B 

Percent  Solids:  n/a 

Project: 

SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 

File  ID  DF  Analyzed 

By 

Prep  Date  Prep  Batch 

Analytical  Batch 

Run  #1 
Run  #2 

W8515.D  1  09/25/09 

BD 

n/a  n/a 

VW298 

Run  #1 

Run  #2 

Purge  Volume 

10.0  ml 

YOA  Special  List 

CAS  No. 

Compound 

Result 

RL 

MDL 

Units  Q 

75-27-4 

Bromodichlorome  thane 

ND 

0.50 

0.30 

ug/1 

75-25-2 

Bromoform 

ND 

0.50 

0.50 

ug/1 

108-90-7 

Chlorobenzene 

ND 

0.50 

0.30 

ug/1 

75-00-3 

Chloroe  thane 

ND 

0.50 

0.30 

ug/1 

67-66-3 

Chloroform 

1.5 

0.50 

0.30 

ug/1 

56-23-5 

Carbon  tetrachloride 

ND 

0.50 

0.20 

ug/1 

75-34-3 

1, 1-Dichloroethane 

ND 

0.50 

0.30 

ug/1 

75-35-4 

1, 1-Dichloroethylene 

ND 

0.50 

0.20 

ug/1 

107-06-2 

1,2-Dichloroethane 

ND 

0.50 

0.30 

ug/1 

78-87-5 

1,2-Dichloropropane 

ND 

0.50 

0.30 

ug/1 

124-48-1 

Dibromochloromethane 

ND 

0.50 

0.20 

ug/1 

75-71-8 

Dichlorodifluorome  thane 

ND 

0.50 

0.30 

ug/1 

156-59-2 

cis- 1 , 2-Dichloroethylene 

ND 

0.50 

0.30 

ug/1 

10061-01-5 

cis- 1 , 3-Dichloropropene 

ND 

0.50 

0.50 

ug/1 

541-73-1 

m-Dichlorobenzene 

ND 

0.50 

0.30 

ug/1 

95-50-1 

o-Dichlorobenzene 

ND 

0.50 

0.30 

ug/1 

106-46-7 

p-Dichlorobenzene 

ND 

0.50 

0.30 

ug/1 

156-60-5 

trans- 1 , 2-Dichloroethylene 

ND 

0.50 

0.30 

ug/1 

10061-02-6 

trans- 1 , 3-Dichloropropene 

ND 

0.50 

0.20 

ug/1 

76-13-1 

Freon  113 

ND 

0.50 

0.50 

ug/1 

74-83-9 

Methyl  bromide 

ND 

5.0 

1.5 

ug/1 

75-09-2 

Methylene  chloride 

ND 

10 

5.0 

ug/1 

71-55-6 

1, 1, 1-Trichloroethane 

ND 

0.50 

0.20 

ug/1 

79-34-5 

1, 1,2,2-Tetrachloroethane 

ND 

0.50 

0.20 

ug/1 

79-00-5 

1,1, 2-Trichloroethane 

ND 

0.50 

0.20 

ug/1 

127-18-4 

Tetrachloroethylene 

ND 

0.50 

0.20 

ug/1 

79-01-6 

Trichloroethylene 

30.8 

0.50 

0.30 

ug/1 

75-69-4 

Trichlorofluorome  thane 

ND 

0.50 

0.30 

ug/1 

75-01-4 

Vinyl  chloride 

ND 

0.50 

0.30 

ug/1 

ND  =  Not  detected  MDL  -  Method  Detection  Limit  J  =  Indicates  an  estimated  value 

RL  =  Reporting  Limit  B  =  Indicates  analyte  found  in  associated  method  blank 

E  =  Indicates  value  exceeds  calibration  range  N  =  Indicates  presumptive  evidence  of  a  compound 
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Client  Sample  ID: 

STSW-138A-PURGE 

Lab  Sample  ID: 

C7478-6 

Date  Sampled: 

09/15/09 

Matrix: 

AQ  -  Ground  Water 

Date  Received: 

09/16/09 

Method: 

SW846  8260B 

Percent  Solids: 

n/a 

Project: 

SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 

VOA  Special  List 


CAS  No. 

Surrogate  Recoveries 

Run#  1 

Run#  2 

Limits 

1868-53-7 

Dibromofluorome  thane 

101% 

60-130% 

2037-26-5 

Toluene-D8 

106% 

60-130% 

460-00-4 

4-Bromofluorobenzene 

105% 

60-130% 

ND  =  Not  detected  MDL  -  Method  Detection  Limit  J  =  Indicates  an  estimated  value 

RL  =  Reporting  Limit  B  =  Indicates  analyte  found  in  associated  method  blank 

E  =  Indicates  value  exceeds  calibration  range  N  =  Indicates  presumptive  evidence  of  a  compound 
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Client  Sample  ID: 

STSW-138A-PURGE 

Lab  Sample  ID: 

C7478-6 

Date  Sampled: 

09/15/09 

Matrix: 

AQ  -  Ground  Water 

Date  Received: 

09/16/09 

Percent  Solids: 

n/a 

Project: 

SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 

Total  Metals  Analysis 


Analyte 

Result 

RL 

Units 

DF 

Prep 

Analyzed  By 

Method 

Prep  Method 

Iron 

500 

50 

ug/1 

1 

09/18/09 

09/24/09  CT 

SW846  6010B  1 

SW3010A  2 

Manganese 

8.4 

5.0 

ug/1 

1 

09/18/09 

09/24/09  CT 

SW846  6010B  1 

SW3010A  2 

(1)  Instrument  QC  Batch:  MA869 

(2)  Prep  QC  Batch:  MP1609 


RL  =  Reporting  Limit 
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Client  Sample  ID: 

STSW-138A-PURGE 

Lab  Sample  ID: 

C7478-6 

Date  Sampled: 

09/15/09 

Matrix: 

AQ  -  Ground  Water 

Date  Received: 

09/16/09 

Percent  Solids: 

n/a 

Project: 

SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 

General  Chemistry 


Analyte 

Result 

RL 

MDL 

Perchlorate  by  IC 

Perchlorate 

2250 

400 

180 

Specific  Conductivity 

164 

1.0 

1.0 

Units 

DF 

Analyzed 

By 

Method 

ug/l 

100 

09/18/09  12:12 

HU 

EPA  314 

umhos/cm 

1 

09/17/09 

MF 

SM18  2510B/EPA  120.1 

RL  =  Reporting  Limit  U  =  Indicates  a  result  <  MDL 

MDL  =  Method  Detection  Limit  J  =  Indicates  a  result  >  =  MDL  but  <  RL 
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Client  Sample  ID:  STSW-138A-PURGE 


Lab  Sample  ID: 
Matrix: 

Project: 


C7478-6F 

AQ  -  Groundwater  Filtered 


Date  Sampled:  09/15/09 
Date  Received:  09/16/09 
Percent  Solids:  n/a 

SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 


Dissolved  Metals  Analysis 


Analyte 

Result 

RL 

Units 

DF 

Prep 

Analyzed  By 

Method 

Prep  Method 

Iron 

<  50 

50 

ug/1 

1 

09/29/09 

09/29/09  CT 

SW846  6010B  1 

SW3010A  2 

Manganese 

<  5.0 

5.0 

ug/1 

1 

09/29/09 

09/29/09  CT 

SW846  6010B  1 

SW3010A  2 

(1)  Instrument  QC  Batch:  MA875 

(2)  Prep  QC  Batch:  MP1637 


RL  =  Reporting  Limit 
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Client  Sample  ID:  STS W-  138A-BAG 

Lab  Sample  ID:  C7478-7 

Date  Sampled:  09/15/09 

Matrix: 

AQ  -  Ground  Water 

Date  Received:  09/16/09 

Method: 

SW846  8260B 

Percent  Solids:  n/a 

Project: 

SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 

File  ID  DF  Analyzed 

By 

Prep  Date  Prep  Batch 

Analytical  Batch 

Run  #1 
Run  #2 

W8516.D  1  09/26/09 

BD 

n/a  n/a 

VW298 

Purge  Volume 
Run  #1  10.0  ml 

Run  #2 


YOA  Special  List 


CAS  No. 

Compound 

Result 

RL 

MDL 

Units 

75-27-4 

Bromodichlorome  thane 

ND 

0.50 

0.30 

ug/1 

75-25-2 

Bromoform 

ND 

0.50 

0.50 

ug/1 

108-90-7 

Chlorobenzene 

ND 

0.50 

0.30 

ug/1 

75-00-3 

Chloroe  thane 

ND 

0.50 

0.30 

ug/1 

67-66-3 

Chloroform 

0.85 

0.50 

0.30 

ug/1 

56-23-5 

Carbon  tetrachloride 

ND 

0.50 

0.20 

ug/1 

75-34-3 

1, 1-Dichloroethane 

ND 

0.50 

0.30 

ug/1 

75-35-4 

1, 1-Dichloroethylene 

ND 

0.50 

0.20 

ug/1 

107-06-2 

1,2-Dichloroethane 

ND 

0.50 

0.30 

ug/1 

78-87-5 

1,2-Dichloropropane 

ND 

0.50 

0.30 

ug/1 

124-48-1 

Dibromochloromethane 

ND 

0.50 

0.20 

ug/1 

75-71-8 

Dichlorodifluorome  thane 

ND 

0.50 

0.30 

ug/1 

156-59-2 

cis- 1, 2-Dichloroethylene 

ND 

0.50 

0.30 

ug/1 

10061-01-5 

cis- 1 , 3-Dichloropropene 

ND 

0.50 

0.50 

ug/1 

541-73-1 

m-Dichlorobenzene 

ND 

0.50 

0.30 

ug/1 

95-50-1 

o-Dichlorobenzene 

ND 

0.50 

0.30 

ug/1 

106-46-7 

p-Dichlorobenzene 

ND 

0.50 

0.30 

ug/1 

156-60-5 

trans- 1 , 2-Dichloroethylene 

ND 

0.50 

0.30 

ug/1 

10061-02-6 

trans- 1 , 3-Dichloropropene 

ND 

0.50 

0.20 

ug/1 

76-13-1 

Freon  113 

ND 

0.50 

0.50 

ug/1 

74-83-9 

Methyl  bromide 

ND 

5.0 

1.5 

ug/1 

75-09-2 

Methylene  chloride 

ND 

10 

5.0 

ug/1 

71-55-6 

1, 1, 1-Trichloroethane 

ND 

0.50 

0.20 

ug/1 

79-34-5 

1, 1,2,2-Tetrachloroethane 

ND 

0.50 

0.20 

ug/1 

79-00-5 

1,1, 2-Trichloroethane 

ND 

0.50 

0.20 

ug/1 

127-18-4 

Tetrachloroethylene 

ND 

0.50 

0.20 

ug/1 

79-01-6 

Trichloroethylene 

29.1 

0.50 

0.30 

ug/1 

75-69-4 

Trichlorofluorome  thane 

ND 

0.50 

0.30 

ug/1 

75-01-4 

Vinyl  chloride 

ND 

0.50 

0.30 

ug/1 

ND  =  Not  detected  MDL  -  Method  Detection  Limit  J  =  Indicates  an  estimated  value 

RL  =  Reporting  Limit  B  =  Indicates  analyte  found  in  associated  method  blank 

E  =  Indicates  value  exceeds  calibration  range  N  =  Indicates  presumptive  evidence  of  a  compound 
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Client  Sample  ID: 

STS  W-  138A-BAG 

Lab  Sample  ID: 

C7478-7 

Date  Sampled: 

09/15/09 

Matrix: 

AQ  -  Ground  Water 

Date  Received: 

09/16/09 

Method: 

SW846  8260B 

Percent  Solids: 

n/a 

Project: 

SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 

VOA  Special  List 


CAS  No. 

Surrogate  Recoveries 

Run#  1 

Run#  2 

Limits 

1868-53-7 

Dibromofluorome  thane 

102% 

60-130% 

2037-26-5 

Toluene-D8 

105% 

60-130% 

460-00-4 

4-Bromofluorobenzene 

105% 

60-130% 

ND  =  Not  detected  MDL  -  Method  Detection  Limit  J  =  Indicates  an  estimated  value 

RL  =  Reporting  Limit  B  =  Indicates  analyte  found  in  associated  method  blank 

E  =  Indicates  value  exceeds  calibration  range  N  =  Indicates  presumptive  evidence  of  a  compound 
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Client  Sample  ID:  STS W-  138A-BAG 

Lab  Sample  ID:  C7478-7  Date  Sampled:  09/15/09 

Matrix:  AQ  -  Ground  Water  Date  Received:  09/16/09 

Percent  Solids:  n/a 

Project:  SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 


General  Chemistry 


Analyte 

Result 

RL 

MDL 

Units 

DF 

Analyzed 

By 

Method 

Perchlorate  by  IC 

Perchlorate 

813 

100 

46 

ug/1 

25 

09/17/09  18:00 

HU 

EPA  314 

Specific  Conductivity 

224 

1.0 

1.0 

umhos/cm 

1 

09/17/09 

MF 

SM18  2510B/EPA  120.1 

RL  =  Reporting  Limit  U  =  Indicates  a  result  <  MDL 

MDL  =  Method  Detection  Limit  J  =  Indicates  a  result  >  =  MDL  but  <  RL 


QQ  36  Of  74 

@  ACCUTEST 

C7478  Laboratories 


2.12 


Accutest  Laboratories 


Report  of  Analysis 


ro 


Page  1  of  2 


Client  Sample  ID:  STSW-166 

Lab  Sample  ID:  C7478-8 

Date  Sampled:  09/15/09 

Matrix: 

AQ  -  Ground  Water 

Date  Received:  09/16/09 

Method: 

SW846  8260B 

Percent  Solids:  n/a 

Project: 

SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 

File  ID  DF  Analyzed 

By 

Prep  Date  Prep  Batch 

Analytical  Batch 

Run  #1 
Run  #2 

W8517.D  1  09/26/09 

BD 

n/a  n/a 

VW298 

Purge  Volume 
Run  #1  10.0  ml 

Run  #2 


YOA  Special  List 


CAS  No. 

Compound 

Result 

RL 

MDL 

Units 

75-27-4 

Bromodichlorome  thane 

ND 

0.50 

0.30 

ug/1 

75-25-2 

Bromoform 

ND 

0.50 

0.50 

ug/1 

108-90-7 

Chlorobenzene 

ND 

0.50 

0.30 

ug/1 

75-00-3 

Chloroe  thane 

ND 

0.50 

0.30 

ug/1 

67-66-3 

Chloroform 

0.32 

0.50 

0.30 

ug/1 

56-23-5 

Carbon  tetrachloride 

ND 

0.50 

0.20 

ug/1 

75-34-3 

1, 1-Dichloroethane 

ND 

0.50 

0.30 

ug/1 

75-35-4 

1, 1-Dichloroethylene 

ND 

0.50 

0.20 

ug/1 

107-06-2 

1,2-Dichloroethane 

ND 

0.50 

0.30 

ug/1 

78-87-5 

1,2-Dichloropropane 

ND 

0.50 

0.30 

ug/1 

124-48-1 

Dibromochloromethane 

ND 

0.50 

0.20 

ug/1 

75-71-8 

Dichlorodifluorome  thane 

ND 

0.50 

0.30 

ug/1 

156-59-2 

cis- 1, 2-Dichloroethylene 

ND 

0.50 

0.30 

ug/1 

10061-01-5 

cis- 1 , 3-Dichloropropene 

ND 

0.50 

0.50 

ug/1 

541-73-1 

m-Dichlorobenzene 

ND 

0.50 

0.30 

ug/1 

95-50-1 

o-Dichlorobenzene 

ND 

0.50 

0.30 

ug/1 

106-46-7 

p-Dichlorobenzene 

ND 

0.50 

0.30 

ug/1 

156-60-5 

trans- 1 , 2-Dichloroethylene 

ND 

0.50 

0.30 

ug/1 

10061-02-6 

trans- 1 , 3-Dichloropropene 

ND 

0.50 

0.20 

ug/1 

76-13-1 

Freon  113 

ND 

0.50 

0.50 

ug/1 

74-83-9 

Methyl  bromide 

ND 

5.0 

1.5 

ug/1 

75-09-2 

Methylene  chloride 

ND 

10 

5.0 

ug/1 

71-55-6 

1, 1, 1-Trichloroethane 

ND 

0.50 

0.20 

ug/1 

79-34-5 

1, 1,2,2-Tetrachloroethane 

ND 

0.50 

0.20 

ug/1 

79-00-5 

1,1, 2-Trichloroethane 

ND 

0.50 

0.20 

ug/1 

127-18-4 

Tetrachloroethylene 

ND 

0.50 

0.20 

ug/1 

79-01-6 

Trichloroethylene 

5.7 

0.50 

0.30 

ug/1 

75-69-4 

Trichlorofluorome  thane 

ND 

0.50 

0.30 

ug/1 

75-01-4 

Vinyl  chloride 

ND 

0.50 

0.30 

ug/1 

ND  =  Not  detected  MDL  -  Method  Detection  Limit  J  =  Indicates  an  estimated  value 

RL  =  Reporting  Limit  B  =  Indicates  analyte  found  in  associated  method  blank 

E  =  Indicates  value  exceeds  calibration  range  N  =  Indicates  presumptive  evidence  of  a  compound 
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Client  Sample  ID: 

STS  W- 166 

Lab  Sample  ID: 

C7478-8 

Date  Sampled: 

09/15/09 

Matrix: 

AQ  -  Ground  Water 

Date  Received: 

09/16/09 

Method: 

SW846  8260B 

Percent  Solids: 

n/a 

Project: 

SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 

VOA  Special  List 


CAS  No. 

Surrogate  Recoveries 

Run#  1 

Run#  2 

Limits 

1868-53-7 

Dibromofluorome  thane 

101% 

60-130% 

2037-26-5 

Toluene-D8 

106% 

60-130% 

460-00-4 

4-Bromofluorobenzene 

104% 

60-130% 

ND  =  Not  detected  MDL  -  Method  Detection  Limit  J  =  Indicates  an  estimated  value 

RL  =  Reporting  Limit  B  =  Indicates  analyte  found  in  associated  method  blank 

E  =  Indicates  value  exceeds  calibration  range  N  =  Indicates  presumptive  evidence  of  a  compound 
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Client  Sample  ID: 
Lab  Sample  ID: 
Matrix: 

Project: 


STS  W- 166 

C7478-8  Date  Sampled:  09/15/09 

AQ  -  Ground  Water  Date  Received:  09/16/09 

Percent  Solids:  n/a 

SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 


Total  Metals  Analysis 


Analyte 

Result 

RL 

Units 

DF 

Prep 

Analyzed  By 

Method 

Prep  Method 

Iron 

5610 

50 

ug/1 

1 

09/18/09 

09/24/09  CT 

SW846  6010B  1 

SW3010A  2 

Manganese 

21.2 

5.0 

ug/1 

1 

09/18/09 

09/24/09  CT 

SW846  6010B  1 

SW3010A  2 

(1)  Instrument  QC  Batch:  MA869 

(2)  Prep  QC  Batch:  MP1609 


RL  =  Reporting  Limit 
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Client  Sample  ID: 
Lab  Sample  ID: 
Matrix: 

Project: 


STS  W- 166 

C7478-8  Date  Sampled:  09/15/09 

AQ  -  Ground  Water  Date  Received:  09/16/09 

Percent  Solids:  n/a 

SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 


General  Chemistry 


Analyte 

Result 

RL 

MDL 

Perchlorate  by  IC 

Perchlorate 

1930 

400 

180 

Specific  Conductivity 

163 

1.0 

1.0 

Units 

DF 

Analyzed 

By 

Method 

ug/l 

100 

09/18/09  12:26 

HU 

EPA  314 

iimhos/cm 

1 

09/17/09 

MF 

SM18  2510B/EPA  120.1 

RL  =  Reporting  Limit  U  =  Indicates  a  result  <  MDL 

MDL  =  Method  Detection  Limit  J  =  Indicates  a  result  >  =  MDL  but  <  RL 
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Client  Sample  ID:  STSW-166 

Lab  Sample  ID:  C7478-8F  Date  Sampled:  09/15/09 

Matrix:  AQ  -  Groundwater  Filtered  Date  Received:  09/16/09 

Percent  Solids:  n/a 


Project:  SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 


Dissolved  Metals  Analysis 


Analyte 

Result 

RL 

Units 

DF 

Prep 

Analyzed  By 

Method 

Prep  Method 

Iron 

612 

50 

ug/1 

1 

09/29/09 

09/29/09  CT 

SW846  6010B  1 

SW3010A  2 

Manganese 

14.2 

5.0 

ug/1 

1 

09/29/09 

09/29/09  CT 

SW846  6010B  1 

SW3010A  2 

(1)  Instrument  QC  Batch:  MA875 

(2)  Prep  QC  Batch:  MP1637 


RL  =  Reporting  Limit 
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H  Northern  California 

accutest: 


CHAIN  OF  CUSTODY 

3334  Victor  Court,  Santa  Clara,  CA  95054 
(408)  588-0200  FAX:  (408)  588-0201 


Accutest  Quota*) 


cftSSj'V-'  - 

I  Requested  Analysis  1 

Matrix  Codes 

Company  Namo  /Aeroje,  , 

Boeing 

project  Name:^^|^  «.  IRCTS  Groundwater  Monitoring 

8260  Short  List  -  HVOC 

i« 

t 

Field  Measurements 

WW- Water 

GW- Ground  Water 

SW- Surface  Water 

SO-  Soil 

OI-OII 

WP-WIpe 

UQ  -  Non-aqueous  Liquid 

AIR 

DW- Drinking  Water 
(Perchlorate  Only) 

Address 

10951  White  Rock  Road,  Suite  100 

Street 

Perchlorate 

o 

2 

£ 

lT 

© 

I 

* 

1  ^ 

Temperature,  degrees  C 

X 

a 

Conductivity,  umos 

City  State  Zip 

Rancho  Cordova  CA  95670 

City  State 

Project  Contact:  _  ,  -  .  , 

Rodney  Fricke 

Project# 

4 

| 

Phone#  -  .  _  ___  _ . * . 

916-355-5161 

EM  1  '  rodney.fricke@aerojet.com 

Samplers's  Name  r~~  *  oS  _ 

Client  Purchase  Order  #  S32125 

Accutest 

Sample  ID  /  Field  Point  /  Point  of  Collection 

Matrix 

#  of 
bottles 

Nun 

iber  of  preserved  Bottles 

Date 

Time 

Sampled  by 

? 

1 

| 

1 

S 

i 

l 

1 

s 

LAB  USE  ONLY 

-1 

UM1/-MW-J 

Qklii 

Inin 

OK 

GW 

& 

5 

3 

X 

X 

X 

)3«Sf 

49kJ 

-a 

STC/./--324 

nn 

GW 

C 

3 

3 

J>L. 

V 

X 

<  jm. 

■  Tvl-A.-. 

m 

'3 

<STS)J-  MA-VmyL. 

tfJX 

GW 

X 

T 

3 

>< 

K 

X 

13%: o 

11.6 

1.  V6 

GW^ 

xy 

3 

T 

X 

13$M 

ru 

m 

-5 

•ft  TS  A/ -7X4 

—o - 

114) 

GW 

i- 

3 

/ 

X 

X 

X 

i 

1* 

m 

9 

-C, 

s751V~/3k44W 

UK 

GW 

3 

3 

Y 

X 

X 

<  13935 

Ai,L 

' 

mx 

-1 

ms> 

GW 

*/ 

3 

X- 

X. 

ms 

L 

J 

A- 

JM* 

-8 

STSUh  1X6  " 

-J 

om 

J 

GW 

3 

3 

K 

K 

htj* 

JlS 

nw 

3-ifllr-  /‘•wuGJuri.it  r 

);  • 

GW 

GW 

Turnaround  Time  (  Business  days)  I 

a'&igisig 

Dala  Deliverable  Information 

)£3sSS-sSS.jg^sSj  Comments  /  Remarks  Iwh**?* 

Accutest  NC  Job*:C 


C14-1  a 


CO 


[=□ 


]  10  Day 

5  Day  (5%  markup) 

3  Day 
2  Day 

1  Day  (75%  markup) 
Samo  Day 


Commercial  "B" 

□ 

□ 

f  X  j  EDF  for  Geotracker 
Provide  EOF  Global  ID_ 


□ 

□ 

□ 

I  X  |  EDD  Format 


IE 


GIS  Key 


a/! mt  Koort  OCtigNej 


T^Nl  meWS  Qm\d  ep 


-3  Mfrwftl  pr ut\a  jo  fact 


Emergency  T/A  data  available  VIA  Lablink 

moles  change  possession,  in 

//  x  y»e 

D/udlnwxourier  delivery. 

nPIfiJ  ( PHfiiA  -  hl,K44/4  )  ...  U 

Date  Time: 

i/uit  )!bt> 

Received  By:  jf 

Roiln 

2 

DatoTImo: 

qllUoci 

*tfoHnqulehed  bjn 

3 

Dafc'fimff"1" - 

Received  By:  y 

3 

Rellrt 

4 

MW  By: 

Date  Time:  , 

R^Sd  8y:  ’  / 

Relinquished  by: 

5 

Date  Time: 

Received  By: 

5 

Custody  Srail  k 

Appropriate  Bottle  1  Pres^Y )/  N  Headspace  Y  ftJJj  On  Ice/YY  N  Oogertcnip. 

Labels  match  CocT^Y^  N  Separate  Receipt  Log  Y /^!  *")  \  „oC 

C7478:  Chain  of  Custody 
Page  1  of  1 


m 

C7478 
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QC  Data  Summaries 


Includes  the  following  where  applicable: 

•  Method  Blank  Summaries 

•  Blank  Spike  Summaries 

•  Matrix  Spike  and  Duplicate  Summaries 
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Job  Number:  C7478 
Account:  AJCAS  Aerojet 

Project:  SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 


B 


C7478-1,  C7478-2,  C7478-3,  C7478-4,  C7478-6,  C7478-7,  C7478-8 


Sample 

File  ID 

DF 

Analyzed 

By 

Prep  Date 

Prep  Batch 

Analytical  Batch 

VW298-MB2 

W8502.D 

1 

09/25/09 

BD 

n/a 

n/a 

VW298 

The  QC  reported  here  applies  to  the  following  samples:  Method:  SW846  8260B 


CAS  No. 

Compound 

Result 

RL 

MDL 

Units  Q 

75-27-4 

Bromodichlorome  thane 

ND 

1.0 

0.30 

ug/1 

75-25-2 

Bromoform 

ND 

1.0 

0.50 

ug/1 

108-90-7 

Chlorobenzene 

ND 

1.0 

0.30 

ug/1 

75-00-3 

Chloroe  thane 

ND 

1.0 

0.30 

ug/1 

67-66-3 

Chloroform 

ND 

1.0 

0.30 

ug/1 

56-23-5 

Carbon  tetrachloride 

ND 

1.0 

0.20 

ug/1 

75-34-3 

1 , 1 -Dichloroethane 

ND 

1.0 

0.30 

ug/1 

75-35-4 

1 , 1  -Dichloroethylene 

ND 

1.0 

0.20 

ug/1 

107-06-2 

1 , 2-Dichloroethane 

ND 

1.0 

0.30 

ug/1 

78-87-5 

1,2-Dichloropropane 

ND 

1.0 

0.30 

ug/1 

124-48-1 

Dibromochloro  me  thane 

ND 

1.0 

0.20 

ug/1 

75-71-8 

Dichlorodifluorome  thane 

ND 

1.0 

0.30 

ug/1 

156-59-2 

cis-l,2-Dichloroethylene 

ND 

1.0 

0.30 

ug/1 

10061-01-5 

cis-l,3-Dichloropropene 

ND 

1.0 

0.50 

ug/1 

541-73-1 

m-Dichlorobenzene 

ND 

1.0 

0.30 

ug/1 

95-50-1 

o-Dichlorobenzene 

ND 

1.0 

0.30 

ug/1 

106-46-7 

p-Dichlorobenzene 

ND 

1.0 

0.30 

ug/1 

156-60-5 

trans- 1, 2-Dichloroethylene 

ND 

1.0 

0.30 

ug/1 

10061-02-6 

trans-l,3-Dichloropropene 

ND 

1.0 

0.20 

ug/1 

76-13-1 

Freon  113 

ND 

5.0 

0.50 

ug/1 

74-83-9 

Methyl  bromide 

ND 

5.0 

1.5 

ug/1 

75-09-2 

Methylene  chloride 

ND 

20 

5.0 

ug/1 

71-55-6 

1, 1, 1-Trichloroe  thane 

ND 

1.0 

0.20 

ug/1 

79-34-5 

1,1,2, 2-Tetrachloroethane 

ND 

1.0 

0.20 

ug/1 

79-00-5 

1 , 1 , 2-Trichloroe  thane 

ND 

1.0 

0.20 

ug/1 

127-18-4 

Tetrachloroethylene 

ND 

1.0 

0.20 

ug/1 

79-01-6 

Trichloroethylene 

ND 

1.0 

0.30 

ug/1 

75-69-4 

Trichlorofluorome  thane 

ND 

1.0 

0.30 

ug/1 

75-01-4 

Vinyl  chloride 

ND 

1.0 

0.30 

ug/1 

CAS  No. 

Surrogate  Recoveries 

Limits 

1868-53-7 

Dibromofluorome  thane 

101% 

60-130% 

2037-26-5 

Toluene-D8 

105% 

60-130% 

460-00-4 

4-Bromofluorobenzene 

105% 

60-130% 
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B 


Sample 

File  ID 

DF 

Analyzed 

By 

Prep  Date 

Prep  Batch 

Analytical  Batch 

VW299-MB 

W8529.D 

1 

09/26/09 

BD 

n/a 

n/a 

VW299 

The  QC  reported  here  applies  to  the  following  samples:  Method:  SW846  8260B 

C7478-5 


CAS  No. 

Compound 

Result 

RL 

MDL 

Units  Q 

75-27-4 

Bromodichlorome  thane 

ND 

1.0 

0.30 

ug/1 

75-25-2 

Bromoform 

ND 

1.0 

0.50 

ug/1 

108-90-7 

Chlorobenzene 

ND 

1.0 

0.30 

ug/1 

75-00-3 

Chloroe  thane 

ND 

1.0 

0.30 

ug/1 

67-66-3 

Chloroform 

ND 

1.0 

0.30 

ug/1 

56-23-5 

Carbon  tetrachloride 

ND 

1.0 

0.20 

ug/1 

75-34-3 

1 , 1 -Dichloroethane 

ND 

1.0 

0.30 

ug/1 

75-35-4 

1 , 1  -Dichloroethylene 

ND 

1.0 

0.20 

ug/1 

107-06-2 

1 , 2-Dichloroethane 

ND 

1.0 

0.30 

ug/1 

78-87-5 

1,2-Dichloropropane 

ND 

1.0 

0.30 

ug/1 

124-48-1 

Dibromochloro  me  thane 

ND 

1.0 

0.20 

ug/1 

75-71-8 

Dichlorodifluorome  thane 

ND 

1.0 

0.30 

ug/1 

156-59-2 

cis-l,2-Dichloroethylene 

ND 

1.0 

0.30 

ug/1 

10061-01-5 

cis-l,3-Dichloropropene 

ND 

1.0 

0.50 

ug/1 

541-73-1 

m-Dichlorobenzene 

ND 

1.0 

0.30 

ug/1 

95-50-1 

o-Dichlorobenzene 

ND 

1.0 

0.30 

ug/1 

106-46-7 

p-Dichlorobenzene 

ND 

1.0 

0.30 

ug/1 

156-60-5 

trans- 1, 2-Dichloroethylene 

ND 

1.0 

0.30 

ug/1 

10061-02-6 

trans-l,3-Dichloropropene 

ND 

1.0 

0.20 

ug/1 

76-13-1 

Freon  113 

ND 

5.0 

0.50 

ug/1 

74-83-9 

Methyl  bromide 

ND 

5.0 

1.5 

ug/1 

75-09-2 

Methylene  chloride 

ND 

20 

5.0 

ug/1 

71-55-6 

1, 1, 1-Trichloroe  thane 

ND 

1.0 

0.20 

ug/1 

79-34-5 

1,1,2, 2-Tetrachloroethane 

ND 

1.0 

0.20 

ug/1 

79-00-5 

1 , 1 , 2-Trichloroe  thane 

ND 

1.0 

0.20 

ug/1 

127-18-4 

Tetrachloroethylene 

ND 

1.0 

0.20 

ug/1 

79-01-6 

Trichloroethylene 

ND 

1.0 

0.30 

ug/1 

75-69-4 

Trichlorofluorome  thane 

ND 

1.0 

0.30 

ug/1 

75-01-4 

Vinyl  chloride 

ND 

1.0 

0.30 

ug/1 

CAS  No. 

Surrogate  Recoveries 

Limits 

1868-53-7 

Dibromofluorome  thane 

102% 

60-130% 

2037-26-5 

Toluene-D8 

105% 

60-130% 

460-00-4 

4-Bromofluorobenzene 

106% 

60-130% 
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B 


Sample 

File  ID 

DF 

Analyzed 

By 

Prep  Date 

Prep  Batch 

Analytical  Batch 

VW298-MB 

W8493.D 

1 

09/25/09 

BD 

n/a 

n/a 

VW298 

The  QC  reported  here  applies  to  the  following  samples:  Method:  SW846  8260B 

VW298-BS 


CAS  No. 

Compound 

Result 

RL 

MDL 

Units  Q 

75-27-4 

Bromodichlorome  thane 

ND 

1.0 

0.30 

ug/1 

75-25-2 

Bromoform 

ND 

1.0 

0.50 

ug/1 

108-90-7 

Chlorobenzene 

ND 

1.0 

0.30 

ug/1 

75-00-3 

Chloroe  thane 

ND 

1.0 

0.30 

ug/1 

67-66-3 

Chloroform 

ND 

1.0 

0.30 

ug/1 

56-23-5 

Carbon  tetrachloride 

ND 

1.0 

0.20 

ug/1 

75-34-3 

1 , 1 -Dichloroethane 

ND 

1.0 

0.30 

ug/1 

75-35-4 

1 , 1  -Dichloroethylene 

ND 

1.0 

0.20 

ug/1 

107-06-2 

1 , 2-Dichloroethane 

ND 

1.0 

0.30 

ug/1 

78-87-5 

1,2-Dichloropropane 

ND 

1.0 

0.30 

ug/1 

124-48-1 

Dibromochloro  me  thane 

ND 

1.0 

0.20 

ug/1 

75-71-8 

Dichlorodifluorome  thane 

ND 

1.0 

0.30 

ug/1 

156-59-2 

cis-l,2-Dichloroethylene 

ND 

1.0 

0.30 

ug/1 

10061-01-5 

cis-l,3-Dichloropropene 

ND 

1.0 

0.50 

ug/1 

541-73-1 

m-Dichlorobenzene 

ND 

1.0 

0.30 

ug/1 

95-50-1 

o-Dichlorobenzene 

ND 

1.0 

0.30 

ug/1 

106-46-7 

p-Dichlorobenzene 

ND 

1.0 

0.30 

ug/1 

156-60-5 

trans- 1, 2-Dichloroethylene 

ND 

1.0 

0.30 

ug/1 

10061-02-6 

trans-l,3-Dichloropropene 

ND 

1.0 

0.20 

ug/1 

76-13-1 

Freon  113 

ND 

5.0 

0.50 

ug/1 

74-83-9 

Methyl  bromide 

ND 

5.0 

1.5 

ug/1 

75-09-2 

Methylene  chloride 

ND 

20 

5.0 

ug/1 

71-55-6 

1, 1, 1-Trichloroe  thane 

ND 

1.0 

0.20 

ug/1 

79-34-5 

1,1,2, 2-Tetrachloroethane 

ND 

1.0 

0.20 

ug/1 

79-00-5 

1 , 1 , 2-Trichloroe  thane 

ND 

1.0 

0.20 

ug/1 

127-18-4 

Tetrachloroethylene 

ND 

1.0 

0.20 

ug/1 

79-01-6 

Trichloroethylene 

ND 

1.0 

0.30 

ug/1 

75-69-4 

Trichlorofluorome  thane 

ND 

1.0 

0.30 

ug/1 

75-01-4 

Vinyl  chloride 

ND 

1.0 

0.30 

ug/1 

CAS  No. 

Surrogate  Recoveries 

Limits 

1868-53-7 

Dibromofluorome  thane 

101% 

60-130% 

2037-26-5 

Toluene-D8 

105% 

60-130% 

460-00-4 

4-Bromofluorobenzene 

105% 

60-130% 
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Blank  Spike  Summary 

Job  Number:  C7478 
Account:  AJCAS  Aerojet 

Project:  SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 


Sample 

File  ID 

DF 

Analyzed 

By 

Prep  Date 

Prep  Batch 

Analytical  Batch 

VW298-BS 

W8490.D 

1 

09/25/09 

BD 

n/a 

n/a 

VW298 

1° 


The  QC  reported  here  applies  to  the  following  samples: 


Method:  SW846  8260B 


C7478-1,  C7478-2,  C7478-3,  C7478-4,  C7478-6,  C7478-7,  C7478-8 


Spike 

BSP 

BSP 

CAS  No. 

Compound 

ug/1 

ug/1 

% 

Limits 

75-27-4 

Bromodichlorome  thane 

20 

22.7 

114 

60-130 

75-25-2 

Bromoform 

20 

22.6 

113 

60-130 

108-90-7 

Chlorobenzene 

20 

19.1 

96 

60-130 

75-00-3 

Chloroe  thane 

20 

19.1 

96 

60-130 

67-66-3 

Chloroform 

20 

21.3 

107 

60-130 

56-23-5 

Carbon  tetrachloride 

20 

23.7 

119 

60-130 

75-34-3 

1 , 1 -Dichloroethane 

20 

21.9 

110 

60-130 

75-35-4 

1 , 1  -Dichloroethylene 

20 

18.0 

90 

60-130 

107-06-2 

1 , 2-Dichloroethane 

20 

26.4 

132*  a 

60-130 

78-87-5 

1,2-Dichloropropane 

20 

20.0 

100 

60-130 

124-48-1 

Dibromochloro  me  thane 

20 

21.2 

106 

60-130 

75-71-8 

Dichlorodifluorome  thane 

20 

27.5 

138*  a 

60-130 

156-59-2 

cis-l,2-Dichloroethylene 

20 

18.7 

94 

60-130 

10061-01-5 

cis-l,3-Dichloropropene 

20 

20.8 

104 

60-130 

541-73-1 

m-Dichlorobenzene 

20 

17.7 

89 

60-130 

95-50-1 

o-Dichlorobenzene 

20 

17.5 

88 

60-130 

106-46-7 

p-Dichlorobenzene 

20 

17.5 

88 

60-130 

156-60-5 

trans- 1, 2-Dichloroethylene 

20 

19.8 

99 

60-130 

10061-02-6 

trans-l,3-Dichloropropene 

20 

23.4 

117 

60-130 

76-13-1 

Freon  113 

20 

19.0 

95 

60-130 

74-83-9 

Methyl  bromide 

20 

19.6 

98 

60-130 

75-09-2 

Methylene  chloride 

20 

16.9 

85 

60-130 

71-55-6 

1, 1, 1-Trichloroe  thane 

20 

22.8 

114 

60-130 

79-34-5 

1,1,2, 2-Tetrachloroethane 

20 

19.6 

98 

60-130 

79-00-5 

1 , 1 , 2-Trichloroe  thane 

20 

20.5 

103 

60-130 

127-18-4 

Tetrachloroethylene 

20 

17.8 

89 

60-130 

79-01-6 

Trichloroethylene 

20 

20.1 

101 

60-130 

75-69-4 

Trichlorofluorome  thane 

20 

22.5 

113 

60-130 

75-01-4 

Vinyl  chloride 

20 

21.9 

110 

60-130 

CAS  No. 

Surrogate  Recoveries 

BSP 

Limits 

1868-53-7 

Dibromofluorome  thane 

106% 

60-130% 

2037-26-5 

Toluene-D8 

106% 

60-130% 

460-00-4 

4-Bromofluorobenzene 

107% 

60-130% 
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Blank  Spike  Summary 

Job  Number:  C7478 
Account:  AJCAS  Aerojet 

Project:  SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 


Sample 

File  ID 

DF 

Analyzed 

By 

Prep  Date 

Prep  Batch 

Analytical  Batch 

VW298-BS 

W8490.D 

1 

09/25/09 

BD 

n/a 

n/a 

VW298 

1° 


The  QC  reported  here  applies  to  the  following  samples: 


Method:  SW846  8260B 


C7478-1,  C7478-2,  C7478-3,  C7478-4,  C7478-6,  C7478-7,  C7478-8 


(a)  High  percent  recovery;  not  detected  in  associated  samples. 
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Blank  Spike  Summary 

Job  Number:  C7478 
Account:  AJCAS  Aerojet 

Project:  SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 


Sample 

File  ID 

DF 

Analyzed 

By 

Prep  Date 

Prep  Batch 

Analytical  Batch 

VW298-BS 

W8492.D 

1 

09/25/09 

BD 

n/a 

n/a 

VW298 

k> 

ro 


The  QC  reported  here  applies  to  the  following  samples:  Method:  SW846  8260B 

C7478-1,  C7478-2,  C7478-3,  C7478-4,  C7478-6,  C7478-7,  C7478-8 


Spike 

BSP 

BSP 

CAS  No.  Compound 

ug/1 

ug/1 

%  Limits 

CAS  No. 

Surrogate  Recoveries 

BSP 

Limits 

1868-53-7 

Dibromofluorome  thane 

100% 

60-130% 

2037-26-5 

Toluene-D8 

106% 

60-130% 

460-00-4 

4-Bromofluorobenzene 

105% 

60-130% 
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Blank  Spike  Summary 

Job  Number:  C7478 
Account:  AJCAS  Aerojet 

Project:  SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 


Sample 

File  ID 

DF 

Analyzed 

By 

Prep  Date 

Prep  Batch 

Analytical  Batch 

VW299-BS 

W8526.D 

1 

09/26/09 

BD 

n/a 

n/a 

VW299 

k> 

w 


The  QC  reported  here  applies  to  the  following  samples:  Method:  SW846  8260B 

C7478-5 


Spike 

BSP 

BSP 

CAS  No. 

Compound 

ug/1 

ug/1 

% 

Limits 

75-27-4 

Bromodichlorome  thane 

20 

22.2 

111 

60-130 

75-25-2 

Bromoform 

20 

21.9 

110 

60-130 

108-90-7 

Chlorobenzene 

20 

18.3 

92 

60-130 

75-00-3 

Chloroe  thane 

20 

19.7 

99 

60-130 

67-66-3 

Chloroform 

20 

21.2 

106 

60-130 

56-23-5 

Carbon  tetrachloride 

20 

23.0 

115 

60-130 

75-34-3 

1 , 1 -Dichloroethane 

20 

21.5 

108 

60-130 

75-35-4 

1 , 1  -Dichloroethylene 

20 

17.5 

88 

60-130 

107-06-2 

1 , 2-Dichloroethane 

20 

26.2 

131*  a 

60-130 

78-87-5 

1,2-Dichloropropane 

20 

19.3 

97 

60-130 

124-48-1 

Dibromochloro  me  thane 

20 

20.5 

103 

60-130 

75-71-8 

Dichlorodifluorome  thane 

20 

29.5 

148*  a 

60-130 

156-59-2 

cis-l,2-Dichloroethylene 

20 

18.3 

92 

60-130 

10061-01-5 

cis-l,3-Dichloropropene 

20 

20.0 

100 

60-130 

541-73-1 

m-Dichlorobenzene 

20 

17.1 

86 

60-130 

95-50-1 

o-Dichlorobenzene 

20 

17.2 

86 

60-130 

106-46-7 

p-Dichlorobenzene 

20 

17.0 

85 

60-130 

156-60-5 

trans- 1, 2-Dichloroethylene 

20 

19.6 

98 

60-130 

10061-02-6 

trans-l,3-Dichloropropene 

20 

22.1 

111 

60-130 

76-13-1 

Freon  113 

20 

18.5 

93 

60-130 

74-83-9 

Methyl  bromide 

20 

20.4 

102 

60-130 

75-09-2 

Methylene  chloride 

20 

17.0 

85 

60-130 

71-55-6 

1, 1, 1-Trichloroe  thane 

20 

22.2 

111 

60-130 

79-34-5 

1,1,2, 2-Tetrachloroethane 

20 

18.9 

95 

60-130 

79-00-5 

1 , 1 , 2-Trichloroe  thane 

20 

19.7 

99 

60-130 

127-18-4 

Tetrachloroethylene 

20 

16.8 

84 

60-130 

79-01-6 

Trichloroethylene 

20 

19.3 

97 

60-130 

75-69-4 

Trichlorofluorome  thane 

20 

23.1 

116 

60-130 

75-01-4 

Vinyl  chloride 

20 

22.5 

113 

60-130 

CAS  No. 

Surrogate  Recoveries 

BSP 

Limits 

1868-53-7 

Dibromofluorome  thane 

108% 

60-130% 

2037-26-5 

Toluene-D8 

105% 

60-130% 

460-00-4 

4-Bromofluorobenzene 

107% 

60-130% 

HO  51  Of  74 

SACCUTEST 

C7478  Laboratories 


Page  2  of  2 


Blank  Spike  Summary 

Job  Number:  C7478 
Account:  AJCAS  Aerojet 

Project:  SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 


Sample 

File  ID 

DF 

Analyzed 

By 

Prep  Date 

Prep  Batch 

Analytical  Batch 

VW299-BS 

W8526.D 

1 

09/26/09 

BD 

n/a 

n/a 

VW299 

k> 

w 


The  QC  reported  here  applies  to  the  following  samples: 


Method:  SW846  8260B 


C7478-5 


(a)  High  percent  recovery;  not  detected  in  associated  samples. 
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Blank  Spike  Summary 

Job  Number:  C7478 
Account:  AJCAS  Aerojet 

Project:  SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 


Sample 

File  ID 

DF 

Analyzed 

By 

Prep  Date 

Prep  Batch 

Analytical  Batch 

VW299-BS 

W8528.D 

1 

09/26/09 

BD 

n/a 

n/a 

VW299 

k> 


The  QC  reported  here  applies  to  the  following  samples:  Method:  SW846  8260B 

C7478-5 


CAS  No.  Compound 


Spike  BSP  BSP 

ug/1  ug/1  %  Limits 


CAS  No. 

Surrogate  Recoveries 

BSP 

Limits 

1868-53-7 

Dibromofluorome  thane 

99% 

60-130% 

2037-26-5 

Toluene-D8 

107% 

60-130% 

460-00-4 

4-Bromofluorobenzene 

105% 

60-130% 
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Matrix  Spike/Matrix  Spike  Duplicate  Summary 

Job  Number:  C7478 
Account:  AJCAS  Aerojet 

Project:  SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 


Sample 

File  ID 

DF 

Analyzed 

By 

Prep  Date 

Prep  Batch 

Analytical  Batch 

C7547-1MS 

W8519.D 

1 

09/26/09 

BD 

n/a 

n/a 

VW298 

C7547-1MSD 

W8520.D 

1 

09/26/09 

BD 

n/a 

n/a 

VW298 

C7547-1 

W8503.D 

1 

09/25/09 

BD 

n/a 

n/a 

VW298 

W 


The  QC  reported  here  applies  to  the  following  samples:  Method:  SW846  8260B 

C7478-1,  C7478-2,  C7478-3,  C7478-4,  C7478-6,  C7478-7,  C7478-8 


C7547-1 

Spike 

MS 

MS 

MSD 

MSD 

Limits 

CAS  No. 

Compound 

ug/1  Q 

ug/1 

ug/1 

% 

ug/1 

% 

RPD 

Rec/RPD 

75-27-4 

Bromodichlorome  thane 

ND 

20 

21.3 

107 

22.3 

112 

5 

60-130/25 

75-25-2 

Bromoform 

ND 

20 

21.5 

108 

21.8 

109 

1 

60-130/25 

108-90-7 

Chlorobenzene 

ND 

20 

17.2 

86 

18.2 

91 

6 

60-130/25 

75-00-3 

Chloroe  thane 

ND 

20 

16.1 

81 

17.5 

88 

8 

60-130/25 

67-66-3 

Chloroform 

ND 

20 

18.7 

94 

19.8 

99 

6 

60-130/25 

56-23-5 

Carbon  tetrachloride 

ND 

20 

19.3 

97 

20.3 

102 

5 

60-130/25 

75-34-3 

1 , 1 -Dichloroethane 

ND 

20 

18.7 

94 

19.8 

99 

6 

60-130/25 

75-35-4 

1 , 1  -Dichloroethylene 

ND 

20 

14.5 

73 

15.2 

76 

5 

60-130/25 

107-06-2 

1 , 2-Dichloroethane 

ND 

20 

25.6 

128 

26.0 

130 

2 

60-130/25 

78-87-5 

1,2-Dichloropropane 

ND 

20 

18.6 

93 

19.5 

98 

5 

60-130/25 

124-48-1 

Dibromochloro  me  thane 

ND 

20 

20.1 

101 

20.8 

104 

3 

60-130/25 

75-71-8 

Dichlorodifluorome  thane 

ND 

20 

23.5 

118 

26.2 

131*  a 

11 

60-130/25 

156-59-2 

cis-l,2-Dichloroethylene 

ND 

20 

16.1 

81 

17.2 

86 

7 

60-130/25 

10061-01-5 

cis-l,3-Dichloropropene 

ND 

20 

19.0 

95 

19.7 

99 

4 

60-130/25 

541-73-1 

m-Dichlorobenzene 

ND 

20 

15.4 

77 

16.3 

82 

6 

60-130/25 

95-50-1 

o-Dichlorobenzene 

ND 

20 

15.7 

79 

16.6 

83 

6 

60-130/25 

106-46-7 

p-Dichlorobenzene 

ND 

20 

15.4 

77 

16.2 

81 

5 

60-130/25 

156-60-5 

trans- 1, 2-Dichloroethylene 

ND 

20 

16.4 

82 

17.1 

86 

4 

60-130/25 

10061-02-6 

trans-l,3-Dichloropropene 

ND 

20 

21.0 

105 

21.9 

110 

4 

60-130/25 

76-13-1 

Freon  113 

ND 

20 

14.8 

74 

15.8 

79 

7 

60-130/25 

74-83-9 

Methyl  bromide 

ND 

20 

16.6 

83 

18.3 

92 

10 

60-130/25 

75-09-2 

Methylene  chloride 

ND 

20 

15.0 

75 

15.8 

79 

5 

60-130/25 

71-55-6 

1, 1, 1-Trichloroe  thane 

ND 

20 

18.5 

93 

19.6 

98 

6 

60-130/25 

79-34-5 

1,1,2, 2-Tetrachloroethane 

ND 

20 

18.4 

92 

18.9 

95 

3 

60-130/25 

79-00-5 

1 , 1 , 2-Trichloroe  thane 

ND 

20 

19.6 

98 

20.2 

101 

3 

60-130/25 

127-18-4 

Tetrachloroethylene 

ND 

20 

14.6 

73 

15.5 

78 

6 

60-130/25 

79-01-6 

Trichloroethylene 

ND 

20 

17.3 

87 

18.1 

91 

5 

60-130/25 

75-69-4 

Trichlorofluorome  thane 

ND 

20 

18.7 

94 

20.4 

102 

9 

60-130/25 

75-01-4 

Vinyl  chloride 

ND 

20 

17.6 

88 

19.4 

97 

10 

60-130/25 

CAS  No. 

Surrogate  Recoveries 

MS 

MSD 

C7547-1 

Limits 

1868-53-7 

Dibromofluorome  thane 

103% 

103% 

102% 

60-130% 

2037-26-5 

Toluene-D8 

104% 

104% 

106% 

60-130% 

460-00-4 

4-Bromofluorobenzene 

106% 

107% 

105% 

60-130% 
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Matrix  Spike/Matrix  Spike  Duplicate  Summary 

Job  Number:  C7478 
Account:  AJCAS  Aerojet 

Project:  SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 


Sample 

File  ID 

DF 

Analyzed 

By 

Prep  Date 

Prep  Batch 

Analytical  Batch 

C7547-1MS 

W8519.D 

1 

09/26/09 

BD 

n/a 

n/a 

VW298 

C7547-1MSD 

W8520.D 

1 

09/26/09 

BD 

n/a 

n/a 

VW298 

C7547-1 

W8503.D 

1 

09/25/09 

BD 

n/a 

n/a 

VW298 

w 


The  QC  reported  here  applies  to  the  following  samples:  Method:  SW846  8260B 

C7478-1,  C7478-2,  C7478-3,  C7478-4,  C7478-6,  C7478-7,  C7478-8 


(a)  Outside  of  in-house  control  limits. 
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Matrix  Spike/Matrix  Spike  Duplicate  Summary 

Job  Number:  C7478 
Account:  AJCAS  Aerojet 

Project:  SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 


Sample 

File  ID 

DF 

Analyzed  By 

Prep  Date 

Prep  Batch 

Analytical  Batch 

C7506-2MS 

W8546.D 

1 

09/26/09  BD 

n/a 

n/a 

VW299 

C7506-2MSD 

W8547.D 

1 

09/26/09  BD 

n/a 

n/a 

VW299 

C7506-2 

W8534.D 

1 

09/26/09  BD 

n/a 

n/a 

VW299 

The  QC  reported  here  applies  to  the  following  samples: 

C7478-5 

Method:  SW846  8260B 

C7506-2 

Spike 

MS 

MS 

MSD 

MSD 

Limits 

CAS  No. 

Compound 

ug/1  Q 

ug/1 

ug/1 

% 

ug/1 

% 

RPD 

Rec/RPD 

75-27-4 

Bromodichlorome  thane 

ND 

20 

21.1 

106 

23.7 

119 

12 

60-130/25 

75-25-2 

Bromoform 

ND 

20 

20.6 

103 

22.9 

115 

11 

60-130/25 

108-90-7 

Chlorobenzene 

ND 

20 

17.0 

85 

19.0 

95 

11 

60-130/25 

75-00-3 

Chloroe  thane 

ND 

20 

15.6 

78 

18.1 

91 

15 

60-130/25 

67-66-3 

Chloroform 

2.4 

20 

21.4 

95 

24.1 

109 

12 

60-130/25 

56-23-5 

Carbon  tetrachloride 

ND 

20 

19.1 

96 

20.8 

104 

9 

60-130/25 

75-34-3 

1 , 1 -Dichloroethane 

2.1 

20 

20.8 

94 

23.5 

107 

12 

60-130/25 

75-35-4 

1 , 1  -Dichloroethylene 

4.4 

20 

18.1 

69 

19.6 

76 

8 

60-130/25 

107-06-2 

1 , 2-Dichloroethane 

ND 

20 

25.1 

126 

29.2 

146*  a 

15 

60-130/25 

78-87-5 

1,2-Dichloropropane 

ND 

20 

18.5 

93 

20.8 

104 

12 

60-130/25 

124-48-1 

Dibromochloro  me  thane 

ND 

20 

19.4 

97 

21.8 

109 

12 

60-130/25 

75-71-8 

Dichlorodifluorome  thane 

ND 

20 

23.6 

118 

26.2 

131*  a 

10 

60-130/25 

156-59-2 

cis-l,2-Dichloroethylene 

ND 

20 

16.4 

82 

18.8 

94 

14 

60-130/25 

10061-01-5 

cis-l,3-Dichloropropene 

ND 

20 

18.7 

94 

20.9 

105 

11 

60-130/25 

541-73-1 

m-Dichlorobenzene 

ND 

20 

15.3 

77 

17.3 

87 

12 

60-130/25 

95-50-1 

o-Dichlorobenzene 

ND 

20 

15.6 

78 

17.5 

88 

11 

60-130/25 

106-46-7 

p-Dichlorobenzene 

ND 

20 

15.4 

77 

17.1 

86 

10 

60-130/25 

156-60-5 

trans- 1, 2-Dichloroethylene 

ND 

20 

16.4 

82 

18.2 

91 

10 

60-130/25 

10061-02-6 

trans-l,3-Dichloropropene 

ND 

20 

20.2 

101 

22.6 

113 

11 

60-130/25 

76-13-1 

Freon  113 

ND 

20 

14.9 

75 

15.8 

79 

6 

60-130/25 

74-83-9 

Methyl  bromide 

ND 

20 

16.1 

81 

18.8 

94 

15 

60-130/25 

75-09-2 

Methylene  chloride 

ND 

20 

14.9 

75 

17.4 

87 

15 

60-130/25 

71-55-6 

1, 1, 1-Trichloroe  thane 

ND 

20 

18.5 

93 

20.4 

102 

10 

60-130/25 

79-34-5 

1,1,2, 2-Tetrachloroethane 

ND 

20 

18.0 

90 

19.8 

99 

10 

60-130/25 

79-00-5 

1 , 1 , 2-Trichloroe  thane 

ND 

20 

18.9 

95 

21.3 

107 

12 

60-130/25 

127-18-4 

Tetrachloroethylene 

ND 

20 

14.4 

72 

15.9 

80 

10 

60-130/25 

79-01-6 

Trichloroethylene 

ND 

20 

17.2 

86 

19.0 

95 

10 

60-130/25 

75-69-4 

Trichlorofluorome  thane 

ND 

20 

18.3 

92 

20.6 

103 

12 

60-130/25 

75-01-4 

Vinyl  chloride 

ND 

20 

17.3 

87 

19.5 

98 

12 

60-130/25 

CAS  No.  Surrogate  Recoveries 

MS 

MSD 

C7506-2 

Limits 

1868-53-7  Dibromofluoromethane 

102% 

105% 

101% 

60-130% 

2037-26-5  Toluene-D8 

103% 

104% 

107% 

60-130% 

460-00-4  4-Bromofluorobenzene 

105% 

107% 

105% 

60-130% 
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Matrix  Spike/Matrix  Spike  Duplicate  Summary 

Job  Number:  C7478 
Account:  AJCAS  Aerojet 

Project:  SL205493018-Aerojet-Inactive  Rancho  Cordova  Test  Site 


Sample 

File  ID 

DF 

Analyzed 

By 

Prep  Date 

Prep  Batch 

Analytical  Batch 

C7506-2MS 

W8546.D 

1 

09/26/09 

BD 

n/a 

n/a 

VW299 

C7506-2MSD 

W8547.D 

1 

09/26/09 

BD 

n/a 

n/a 

VW299 

C7506-2 

W8534.D 

1 

09/26/09 

BD 

n/a 

n/a 

VW299 

w 

ro 


The  QC  reported  here  applies  to  the  following  samples:  Method:  SW846  8260B 

C7478-5 


(a)  Outside  of  in-house  control  limits. 
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Section  5 


Metals  Analysis 


di 


QC  Data  Summaries 


Includes  the  following  where  applicable: 

•  Method  Blank  Summaries 

•  Matrix  Spike  and  Duplicate  Summaries 

•  Blank  Spike  and  Lab  Control  Sample  Summaries 

•  Serial  Dilution  Summaries 
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BLANK  RESULTS  SUMMARY 
Part  2  -  Method  Blanks 


Login  Number:  C7478 
Account:  AJCAS  -  Aerojet 

Project:  SL205493018-Aero jet-inactive  Rancho  Cordova  Test  Site 


QC  Batch  ID 
Matrix  Type 

:  MP1609 

:  AQUEOUS 

Methods:  SW846  6010B 

Units:  ug/1 

Prep  Date: 

09/18/09 

Metal 

RL 

IDL 

MB 

MDL  raw 

final 

Aluminum 

50 

14 

21 

Antimony 

10 

6.9 

5.3 

Arsenic 

10 

4.4 

3.1 

Barium 

5.0 

.6 

.7 

Beryllium 

5.0 

.  1 

.2 

Boron 

50 

CO 

O'! 

11 

Cadmium 

2.0 

.3 

.3 

Calcium 

50 

29 

12 

Chromium 

5.0 

.4 

.6 

Cobalt 

5.0 

.4 

.  4 

Copper 

5.0 

.8 

1 . 1 

Iron 

50 

2.6 

18  -29 

*  (a) 

Lead 

5.0 

3.3 

1.3 

Lithium 

10 

2.2 

2.5 

Magnesium 

50 

9.6 

13 

Manganese 

5.0 

.  1 

.2  0.20 

<5.0 

Molybdenum 

5.0 

1.3 

1 

Nickel 

5.0 

.8 

.  5 

Potassium 

500 

58 

60 

Selenium 

20 

14 

12 

Silicon 

50 

3.4 

5.3 

Silver 

5.0 

.9 

.7 

Sodium 

100 

15 

13 

Strontium 

10 

.3 

2 . 4 

Thallium 

20 

6.5 

6.4 

Tin 

50 

2.3 

2 

Titanium 

2.0 

.2 

.2 

Vanadium 

5.0 

.7 

.  5 

Zinc 

10 

.9 

1 . 1 

Associated 

samples  MP1609:  C7478 

-1,  C7478-2 ,  C7478 

-3,  C7478 

-5,  C7478-6,  C7478-8 

Results  <  IDL  are  shown  as  zero  for  calculation  purposes 
(*)  Outside  of  QC  limits 
(anr)  Analyte  not  requested 

(a)  No  samples  for  this  element  reported  in  the  area  bracketed  by  this  QC . 
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MATRIX  SPIKE  AND  DUPLICATE  RESULTS  SUMMARY 


Login  Number:  C7478 
Account:  AJCAS  -  Aerojet 

Project:  SL205493018-Aero jet-inactive  Rancho  Cordova  Test  Site 


QC  Batch  ID:  MP1609  Methods:  SW846  6010B 

Matrix  Type:  AQUEOUS  Units:  ug/1 

Prep  Date:  09/18/09 


Metal 

C7478-2  Spikelot 

Original  MS  MPIR1 

%  Rec 

QC 

Limits 

Aluminum 

Antimony 

Arsenic 

anr 

Barium 

Beryllium 

anr 

Boron 

Cadmium 

anr 

Calcium 

Chromium 

anr 

Cobalt 

Copper 

anr 

Iron 

276  748  500 

94.4 

80-120 

Lead 

anr 

Lithium 

Magnesium 

Manganese 

5.0  506  500 

100.2 

80-120 

Molybdenum 

Nickel 

anr 

Potassium 

Selenium 

anr 

Silicon 

Silver 

anr 

Sodium 

anr 

Strontium 

Thallium 

Tin 

Titanium 

Vanadium 

Zinc 

anr 

Associated 

samples  MP1609:  C7478-1,  C7478 

-2,  C7478 

-3,  C7478-5,  C7478-6,  C7478-8 

Results  <  IDL  are  shown  as  zero  for  calculation  purposes 
(*)  Outside  of  QC  limits 

(N)  Matrix  Spike  Rec.  outside  of  QC  limits 
(anr)  Analyte  not  requested 

Ol 

fo 


Ol 
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MATRIX  SPIKE  AND  DUPLICATE  RESULTS  SUMMARY 


Login  Number:  C7478 
Account:  AJCAS  -  Aerojet 

Project:  SL205493018-Aero jet-inactive  Rancho  Cordova  Test  Site 


QC  Batch  ID:  MP1609  Methods:  SW846  6010B 

Matrix  Type:  AQUEOUS  Units:  ug/1 

Prep  Date:  09/18/09 


Metal 

C7478-2  Spikelot 

Original  MSD  MPIR1  %  Rec 

MSD 

RPD 

QC 

Limit 

Aluminum 

Antimony 

Arsenic 

anr 

Barium 

Beryllium 

anr 

Boron 

Cadmium 

anr 

Calcium 

Chromium 

anr 

Cobalt 

Copper 

anr 

Iron 

276  772  500  99.2 

3.2 

20 

Lead 

anr 

Lithium 

Magnesium 

Manganese 

5.0  520  500  103.0 

2.7 

20 

Molybdenum 

Nickel 

anr 

Potassium 

Selenium 

anr 

Silicon 

Silver 

anr 

Sodium 

anr 

Strontium 

Thallium 

Tin 

Titanium 

Vanadium 

Zinc 

anr 

Associated 

samples  MP1609:  C7478-1,  C7478-2,  C7478 

-3,  C7478 

-5,  C7478-6,  C7478-8 

Results  <  IDL  are  shown  as  zero  for  calculation  purposes 
(*)  Outside  of  QC  limits 

(N)  Matrix  Spike  Rec.  outside  of  QC  limits 
(anr)  Analyte  not  requested 

Ol 

fo 


Ol 
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SPIKE  BLANK  AND  LAB  CONTROL  SAMPLE  SUMMARY 


QC  Batch  ID:  MP1609 
Matrix  Type:  AQUEOUS 

Prep  Date: 


Login  Number:  C7478 
Account:  AJCAS  -  Aerojet 

Project:  SL205493018-Aero jet-inactive  Rancho  Cordova  Test  Site 

Methods:  SW846  6010B 
Units:  ug/1 


09/18/09 


09/18/09 


BSP 

Spikelot 

QC 

BSD 

Spikelot 

BSD 

QC 

Metal 

Result 

MPIR1  %  Rec 

Limits 

Result 

MPIR1  %  Rec 

RPD 

Limit 

Aluminum 

Antimony 

Arsenic  anr 

Barium 

Beryllium  anr 

Boron 

Cadmium  anr 

Calcium 

Chromium  anr 

Cobalt 

Copper  anr 

Iron  502  500  100.4  80-120  507  500  101.4  1. 

Lead  anr 

Lithium 

Magnesium 

Manganese  513  500  102.6  80-120  515  500  103.0  0. 

Molybdenum 

Nickel  anr 

Potassium 

Selenium  anr 

Silicon 

Silver  anr 

Sodium  anr 

Strontium 

Thallium 

Tin 

Titanium 

Vanadium 

Zinc  anr 

Associated  samples  MP1609:  C7478-1,  C7478-2,  C7478-3,  C7478-5,  C7478-6,  C7478-8 

Results  <  IDL  are  shown  as  zero  for  calculation  purposes 
(*)  Outside  of  QC  limits 
(anr)  Analyte  not  requested 


Ol 

CO 


Ol 
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SERIAL  DILUTION  RESULTS  SUMMARY 


Login  Number:  C7478 
Account:  AJCAS  -  Aerojet 


Project:  SL205493018 

-Aero jet -Inactive 

Rancho  Cordova  Test  Site 

QC  Batch  ID: 

MP1609 

Methods:  SW846  6010B 

Matrix  Type: 

AQUEOUS 

Units:  ug/1 

Prep  Date: 

09/18/09 

C7478-2 

QC 

Metal 

Original  SDL  1 : 5 

%DIF 

Limits 

Aluminum 

Antimony 

Arsenic 

anr 

Barium 

Beryllium 

anr 

Boron 

Cadmium 

anr 

Calcium 

Chromium 

anr 

Cobalt 

Copper 

anr 

Iron 

276  276 

0.2 

0-10 

Lead 

anr 

Lithium 

Magnesium 

Manganese 

5.00  5.50 

10.0 

0-10 

Molybdenum 

Nickel 

anr 

Potassium 

Selenium 

anr 

Silicon 

Silver 

anr 

Sodium 

anr 

Strontium 

Thallium 

Tin 

Titanium 

Vanadium 

Zinc 

anr 

Associated  samples  MP1609:  C7478-1,  C7478-2,  C7478-3,  C7478-5,  C7478-6,  C7478-8 

Results  <  IDL  are  shown  as  zero  for  calculation  purposes 
(*)  Outside  of  QC  limits 
(anr)  Analyte  not  requested 
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BLANK  RESULTS  SUMMARY 
Part  2  -  Method  Blanks 


Login  Number:  C7478 
Account:  AJCAS  -  Aerojet 

Project:  SL205493018-Aero jet-inactive  Rancho  Cordova  Test  Site 


QC  Batch  ID:  MP1637  Methods:  SW846  6010B 

Matrix  Type:  AQUEOUS  Units:  ug/1 

Prep  Date:  09/29/09 


Metal 

RL 

IDL 

MB 

MDL  raw 

final 

Aluminum 

50 

14 

21 

Antimony 

10 

6.9 

5.3 

Arsenic 

10 

4.4 

3.1 

Barium 

5.0 

.6 

.7 

Beryllium 

5.0 

.  1 

.2 

Boron 

50 

CO 

O'! 

11 

Cadmium 

2.0 

.3 

.3 

Calcium 

50 

29 

12 

Chromium 

5.0 

.4 

.6 

Cobalt 

5.0 

.4 

.  4 

Copper 

5.0 

.8 

1 . 1 

Iron 

50 

2.6 

18  2.8 

<50 

Lead 

5.0 

3.3 

1.3 

Lithium 

10 

2.2 

2.5 

Magnesium 

50 

9.6 

13 

Manganese 

5.0 

.  1 

.2  0.10 

<5.0 

Molybdenum 

5.0 

1.3 

1 

Nickel 

5.0 

.8 

.  5 

Potassium 

500 

58 

60 

Selenium 

20 

14 

12 

Silicon 

50 

3.4 

5.3 

Silver 

5.0 

.9 

.7 

Sodium 

100 

15 

13 

Strontium 

10 

.3 

2 . 4 

Thallium 

20 

6.5 

6.4 

Tin 

50 

2.3 

2 

Titanium 

2.0 

.2 

.2 

Vanadium 

5.0 

.7 

.  5 

Zinc 

10 

.9 

1 . 1 

Associated  samples 

MP 1637:  C7478 

-IF,  C7478-2F, 

C7478-3F,  C7478-5F,  C7478-6F,  C7478-8F 

Results  <  IDL 
(*)  Outside  of 
(anr)  Analyte 

are 

QC 

not 

shown  as  zero 

limits 

requested 

for  calculation 

purposes 

Ol 


CJl 
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MATRIX  SPIKE  AND  DUPLICATE  RESULTS  SUMMARY 


Login  Number:  C7478 
Account:  AJCAS  -  Aerojet 

Project:  SL205493018-Aero jet-inactive  Rancho  Cordova  Test  Site 


QC  Batch  ID: 
Matrix  Type: 

Prep  Date: 

MP1637 

AQUEOUS 

09/29/09 

Methods:  SW846  6010B 

Units:  ug/1 

Metal 

C7478-2F 
Original  MS 

Spikelot 

MPIR1 

%  Rec 

QC 

Limits 

Aluminum 

Antimony 

Arsenic 

anr 

Barium 

Beryllium 

Boron 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron  22.1  565  500  108.6  80-120 

Lead 

Lithium 

Magnesium 

Manganese  3.8  524  500  104.0  80-120 

Molybdenum 

Nickel  anr 

Potassium 

Selenium 

Silicon 

Silver 

Sodium 

Strontium 

Thallium 

Tin 

Titanium 

Vanadium 

Zinc 

Associated  samples  MP1637:  C7478-1F,  C7478-2F,  C7478-3F,  C7478-5F,  C7478-6F,  C7478-8F 

Results  <  IDL  are  shown  as  zero  for  calculation  purposes 
(*)  Outside  of  QC  limits 

(N)  Matrix  Spike  Rec.  outside  of  QC  limits 
(anr)  Analyte  not  requested 


Ol 
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Eaccutest 

C7478  Laboratories 


MATRIX  SPIKE  AND  DUPLICATE  RESULTS  SUMMARY 


Login  Number:  C7478 
Account:  AJCAS  -  Aerojet 

Project:  SL205493018-Aero jet-inactive  Rancho  Cordova  Test  Site 


QC  Batch  ID: 
Matrix  Type: 

Prep  Date: 

MP1637 

AQUEOUS 

09/29/09 

Methods:  SW846  6010B 

Units:  ug/1 

C7478-2F 

Spikelot 

MSD 

QC 

Metal 

Original  MSD 

MPIR1  %  Rec 

RPD 

Limit 

Aluminum 

Antimony 

Arsenic 

anr 

Barium 

Beryllium 

Boron 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron  22.1  541  500  103.8  4.3  20 

Lead 

Lithium 

Magnesium 

Manganese  3.8  515  500  102.2  1.7  20 

Molybdenum 

Nickel  anr 

Potassium 

Selenium 

Silicon 

Silver 

Sodium 

Strontium 

Thallium 

Tin 

Titanium 

Vanadium 

Zinc 

Associated  samples  MP1637:  C7478-1F,  C7478-2F,  C7478-3F,  C7478-5F,  C7478-6F,  C7478-8F 

Results  <  IDL  are  shown  as  zero  for  calculation  purposes 
(*)  Outside  of  QC  limits 

(N)  Matrix  Spike  Rec.  outside  of  QC  limits 
(anr)  Analyte  not  requested 


Ol 
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Eaccutest 

C7478  Laboratories 


SPIKE  BLANK  AND  LAB  CONTROL  SAMPLE  SUMMARY 


Login  Number:  C7478 
Account:  AJCAS  -  Aerojet 

Project:  SL205493018-Aero jet-inactive  Rancho  Cordova  Test  Site 


QC  Batch  ID:  MP1637  Methods:  SW846  6010B 

Matrix  Type:  AQUEOUS  Units:  ug/1 

Prep  Date:  09/29/09  09/29/09 


BSP 

Spikelot 

QC 

BSD 

Spikelot 

BSD 

QC 

Metal 

Result 

MPIR1  %  Rec 

Limits 

Result 

MPIR1  %  Rec 

RPD 

Limit 

Aluminum 

Antimony 

Arsenic  anr 

Barium 

Beryllium 

Boron 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron  530  500  106.0  80-120  539  500  107.8  1.7 

Lead 

Lithium 

Magnesium 

Manganese  515  500  103.0  80-120  510  500  102.0  1.0 

Molybdenum 

Nickel  anr 

Potassium 

Selenium 

Silicon 

Silver 

Sodium 

Strontium 

Thallium 

Tin 

Titanium 

Vanadium 

Zinc 

Associated  samples  MP1637:  C7478-1F,  C7478-2F,  C7478-3F,  C7478-5F,  C7478-6F,  C7478-8F 

Results  <  IDL  are  shown  as  zero  for  calculation  purposes 
(*)  Outside  of  QC  limits 
(anr)  Analyte  not  requested 
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Eaccutest 

C7478  Laboratories 


SERIAL  DILUTION  RESULTS  SUMMARY 


Login  Number:  C7478 
Account:  AJCAS  -  Aerojet 

Project:  SL205493018-Aero jet-inactive  Rancho  Cordova  Test  Site 


QC  Batch  ID: 
Matrix  Type: 

Prep  Date: 

MP1637 

AQUEOUS 

09/29/09 

Methods:  SW846  6010B 

Units:  ug/1 

Metal 

C7478-2F 

Original  SDL  1 : 5 

%DIF 

QC 

Limits 

Aluminum 

Antimony 

Arsenic 

anr 

Barium 

Beryllium 

Boron 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron  22.1  25.5  15.4  (a)  0-10 

Lead 

Lithium 

Magnesium 

Manganese  3.80  4.00  5.3  0-10 

Molybdenum 

Nickel  anr 

Potassium 

Selenium 

Silicon 

Silver 

Sodium 

Strontium 

Thallium 

Tin 

Titanium 

Vanadium 

Zinc 

Associated  samples  MP1637:  C7478-1F,  C7478-2F,  C7478-3F,  C7478-5F,  C7478-6F,  C7478-8F 

Results  <  IDL  are  shown  as  zero  for  calculation  purposes 
(*)  Outside  of  QC  limits 
(anr)  Analyte  not  requested 

(a)  Percent  difference  acceptable  due  to  low  initial  sample  concentration  (<  50  times  IDL) . 
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Northern  California 


Laboratories 


ALL  IN  THE  CHEMISTRY 


Section  6 


General  Chemistry 


O) 


QC  Data  Summaries 


Includes  the  following  where  applicable: 

•  Method  Blank  and  Blank  Spike  Summaries 

•  Duplicate  Summaries 

•  Matrix  Spike  Summaries 
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C7478  Laboratories 


METHOD  BLANK  AND  SPIKE  RESULTS  SUMMARY 
GENERAL  CHEMISTRY 

Login  Number:  C7478 
Account:  AJCAS  -  Aerojet 

Project:  SL205493018-Aero jet-inactive  Rancho  Cordova  Test  Site 


MB 

Spike 

BSP 

BSP 

QC 

Analyte 

Batch  ID 

RL 

Result 

Units 

Amount 

Result 

%Recov 

Limits 

Perchlorate 

GP101 9/GN2330 

4.0 

o 

o 

ug/l 

25 

24.5 

98.0 

85-115% 

Specific  Conductivity 

GN2318 

1.0 

o 

o 

umhos/ cm 

Associated  Samples: 
Batch  GN2318:  C7478-1, 

C7478-2 

C7478-3, 

C7478-4 

C7478-5, 

C7478-6, 

C7478-7, 

C7478-8 

<7> 

Batch  GP1019:  C7478-1, 

C7478-2 

C7478-3, 

C7478-4 

C7478-5, 

C7478-6, 

C7478-7, 

C7478-8 

(*)  Outside  of  QC  limits 


O) 
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BLANK  SPIKE  DUPLICATE  RESULTS  SUMMARY 
GENERAL  CHEMISTRY 

Login  Number:  C7478 
Account:  AJCAS  -  Aerojet 

Project:  SL205493018-Aero jet-inactive  Rancho  Cordova  Test  Site 


Spike 

BSD 

QC 

Analyte 

Batch  ID 

Units 

Amount 

Result 

RPD 

Limit 

Perchlorate 

GP101 9/GN2330 

ug/l 

25 

23.4 

4.6 

Associated  Samples: 

Batch  GP1019:  C7478-1,  C7478-2,  C7478-3,  C7478-4,  C7478-5,  C7478-6,  C7478-7,  C7478-8 

(*)  Outside  of  QC  limits  Q) 


O) 
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DUPLICATE  RESULTS  SUMMARY 
GENERAL  CHEMISTRY 

Login  Number:  C7478 
Account:  AJCAS  -  Aerojet 

Project:  SL205493018-Aero jet-inactive  Rancho  Cordova  Test  Site 


QC 

Original 

DUP 

QC 

Analyte 

Batch  ID 

Sample 

Units 

Result 

Result 

RPD 

Limits 

Specific  Conductivity 

GN2318 

C7478-1 

umhos/ cm 

178 

171 

4.4 

0-25% 

Associated  Samples: 
Batch  GN2318:  C7478-1, 

C7478-2,  C7478-3, 

C7478-4,  C7478-5, 

C7478-6,  C7478 

-7,  C7478 

-8 

(*)  Outside  of  QC  limits  Q) 


O) 
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MATRIX  SPIKE  RESULTS  SUMMARY 
GENERAL  CHEMISTRY 

Login  Number:  C7478 
Account:  AJCAS  -  Aerojet 

Project:  SL205493018-Aero jet-inactive  Rancho  Cordova  Test  Site 


QC 

Original 

Spike 

MS 

QC 

Analyte 

Batch  ID 

Sample 

Units 

Result 

Amount 

Result 

%Rec 

Limits 

Perchlorate 

GP101 9/GN2330 

C7478-2 

ug/l 

1.8  U 

25 

27.0 

108.0 

80-120% 

Associated  Samples: 

Batch  GP1019:  C7478-1,  C7478-2,  C7478-3,  C7478-4,  C7478-5, 
(*)  Outside  of  QC  limits 

(N)  Matrix  Spike  Rec.  outside  of  QC  limits 


O) 


C7478-6,  C7478-7,  C7478-8 


O) 
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MATRIX  SPIKE  DUPLICATE  RESULTS  SUMMARY 
GENERAL  CHEMISTRY 

Login  Number:  C7478 
Account:  AJCAS  -  Aerojet 

Project:  SL205493018-Aero jet-inactive  Rancho  Cordova  Test  Site 


QC 

Original 

Spike 

MSD 

QC 

Analyte 

Batch  ID 

Sample 

Units 

Result 

Amount 

Result 

RPD 

Limit 

Perchlorate 

GP101 9/GN2330 

C7478-2 

ug/l 

1.8  U 

25 

26.6 

1.5 

15% 

Associated  Samples: 

Batch  GP1019:  C7478-1,  C7478-2,  C7478-3,  C7478-4,  C7478-5, 
(*)  Outside  of  QC  limits 

(N)  Matrix  Spike  Rec.  outside  of  QC  limits 


O) 


C7478-6,  C7478-7,  C7478-8 


CT> 

bi 


Page  1 


HH  74  of  74 

SACCUTEST 

C7478  Laboratories 


SiREM 


130  Research  Lane, Suite  2 
Guelph, ON  NSG5G3 
Phone:  1-866-251-1747 


Interpretation  of  Gene-Trac  Dehalococcoides  Test  Results 

Explanation  of  Test  Certificate  Results: 


Upon  completion  of  the  Gene-Trac  assay,  the  presence  of  Dehalococcoides  DNA  is  assessed  as  either  "Detected"  or  "Not  Detected"  based  on 
interpretation  of  an  electronic  image  of  a  DNA  gel.  Detects  (gel  bands)  are  then  quantified  using  densitometry  software  and  assigned  a 
“band  intensity  percentage"  using  the  relative  intensity  of  the  strongest  bands  obtained  to  the  intensity  of  the  positive  control  reaction. 
This  value  is  in-turn  used  to  assign  a  ”  Test  intensity  score"  as  follows: 


<T  0%  of  positive  control =  Not  Detected 
>0- 1  %  of  positive  control  =  inconclusive 
<  >1-33%  of  positive  control "+“  =  Detected 
<7  >33-67%  of  positive  control "++"  =  Detected 


C  >67-100%  of  positive  control  =  “+++"  Detected 

C  >  1 00%  of  positive  control  =  ’’++++"  Detected 

C  Following  a  positive  designation,  the  number  of  primer  sets  that 
effectively  amplified  sequences  are  listed.  A  test  may  be  positive 
with  1  of  3, 2  of  3  or  3  of  3  primer  sets. 


Interpretation  of  Positive  Results 

Positive  Gene-Trac  test  results  {''Dehalococcoides  DNA  detected”)  indicate  that  genetic  material  from  organisms  belonging  to  the 
Dehalococcoides  group  was  detected  in  site  materials.  A  positive  test  result  indicates  favorable  potential  for  complete  dechlorination  of 
chloroethene  compounds. 

Quantification:  The  strength  of  positive  results  is  a  parameter  that  can  be  useful  in  certain  cases,  but  it  must  be  noted,  that  Gene-Trac  is 
only  a  semi-quantitative  method  and  results  are  meant  to  be  interpreted  for  presence  or  absence  of  Dehalococcoides.  Customers  may  wish 
to  use  the  semi-quantitative  information  provided  by  the  test  at  their  discretion.  In  general,  the  presence  of  a  very  high  intensity  score,  for 
example,  "++++"  can  be  interpreted  to  represent  a  sample  that  has  a  higher  concentration  of  Dehalococcoides  organisms  than  a  sample 
with  a  low  intensity  score  of Interpretation  of  less  extreme  differences  between  "+"  and  "++",  for  example,  carries  more  uncertainty.  If 
sampling  is  consistent  between  events,  an  increase  in  the  intensity  score  might  be  used  to  assess  an  increase  in  the  population  density  of 
Dehalococcoides  over  time. 

The  greater  the  number  of  primer  sets  that  test  positive  for  a  particular  sample  (of  the  three  used)  provides  increasing  confidence  that  the 
characteristics  of  the  organism  detected  is  typical  of  Dehalococcoides  organisms.  Therefore,  a  positive  test  result  which  is  “+++  (3  of  3 
primer  sets)”  would  be  considered  more  indicative  of  a  "typical”  Dehalococcoides  organism  than  would  a  result  of "+++  (1  of  3  primers 
sets)’’.  In  certain  cases  where  the  concentration  of  Dehalococcoides  DNA  is  very  low  (usually  +),  only  the  most  efficient  primer  set  produces 
Polymerize  Chain  Reaction  (PCR)  product.  This  scenario  is  not  usually  indicative  of  variants  of  Dehalococcoides  organisms  but  rather  the 
detection  threshold  of  the  less  efficient  primer  sets. 

Rule  of  thumb:  high  intensity  scores  with  multiple  primer  sets  e.g.  ++++  (3  of  3  primers  sets)  provide  the  most  conclusive  results, 
while  low  intensity  scores  e.g.  "+  (1  of  3  primer  sets)",  provide  somewhat  less  conclusive  evidence  for  the  potential  of  indigenous 
organisms  able  to  facilitate  complete  dechlorination  to  ethene. 

Interpretation  of  Negative  Result 

Negative  Gene-Trac  results  indicate  that  Dehalococcoides  DNA  was  not  detected  in  a  sample.  This  indicates  the  site  has  a  poor  potential  for 
complete  dechlorination  of  chloroethene  components.  In  certain  cases,  a  negative  test  result  may  not  indicate  the  absence  of 
Dehalococcoides  DNA  at  a  site.  For  example: 

1)  The  concentration  of  Dehalococcoides  DNA  may  be  below  the  detection  limit  of  the  assay.  The  detection  limit  for  the  assay  is 
approximately  200-300  gene  copies  per  liter,  therefore,  a  very  low  level  of  Dehalococcoides  DNA  may  not  be  detectable. 

2)  Due  to  sampling  bias,  a  particular  sample  might  not  contain  Dehalococcoides  DNA,  even  at  sites  that  contain  this  organism  at  other 
locations.  Therefore,  the  absence  of  detectable  Dehalococcoides  DNA  over  several  site  samples  is  suggestive  (but  not  conclusive)  that 
Dehalococcoides  organisms  are  absent  from  the  entire  site.  Confidence  in  negative  results  is  increased  where  a  larger  numbers  of  samples 
are  assessed  and  where  "non-  Dehalococcoides  Bacterial  DNA"  is  detected  in  these  samples.  This  indicates  that  DNA  was  successfully 
extracted  from  the  samples  but  that  Dehalococcoides  DNA  was  not  detectable.  It  might  occur,  that  no  DNA  is  extractable  from  a  sample, 
simply  because  a  particular  sample  contains  no  biomass  and  not  because  Dehalococcoides  is  actually  absent  from  the  site. 

Rule  of  thumb:  negative  Dehalococcoides  test  results  obtained  where  numerous  samples  are  taken  and  where  "non- 
Dehatococcoides"  Bacterial  DNA  is  detected,  are  more  conclusive  than  negative  results  where  few  samples  are  tested  and  where 
Bacterial  DNA  is  not  detected. 
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Test  Reference  Number:  DT-01 14 

Report  Issued:  22-Aug-03  j 

1 

Site  Location:  IRCTS,  CA 

1  i 

■MlMI 

Gel  Image  Numbers:  DHC-UP-0060/QIA-0013B/AG-0136A 

Fax: (519)  822-3151 

Positive  Control  (+ve  control): 

Assay  with  Cloned  Dehalococcoides  16S  rRNA  gene 

E-mail:  JRosen@GeoSyntec.com 

Negative  Control  (-ve  control): 

Assay  with  DNA  extraction  blank 

Test  Results: 


1 . 

Customer 
Sample  ID 

_ I  ~ . _ 

SiREM  ID 

Non- 

Dehalococcoides 

Bacterial 

DNA 

Dehalococcoides 
Test,  Intensity 

(%  of  Positive 
Control) 

Intensity 

Score 

1 . 

Test  Result: 
Dehalococcoides 

DNA 

DHC-0571 

Detected 

0% 

!  - 

Not  Detected 

DHC-0572 

Not  Detected 

0% 

ii 

Not  Detected 

+ve  control 

Not  applicable 

+++ 

Detected  (3  of  3  primer 
sets) 

-ve  control 

Not  applicable 

m 

Not  Detected 

The  above  results  refer  only  to  that  portion  of  the  sample  tested  with  the  Gene-Trac  assay.  The  test  is  based  on  a  polymerase  chain  reaction 
(PCR)  test  with  three  primer  sets  specific  to  DNA  sequences  in  the  16S  rRNA  gene  of  Dehalococcoides  organisms.  A  positive  (+  to  ++++) 
result  indicates  that  genetic  material  (DNA)  from  a  member  of  the  Dehalococcoides  group  was  detected.  Dehalococcoides  organisms  are  the 
only  microorganisms  proven  to  possess  the  necessary  enzymes  for  the  complete  dechlorination  of  tetrachloroethene  or  trichloroethene  to 
ethene.  The  presence  of  Dehalococcoides  genetic  material  has  been  positively  correlated  to  complete  dechlorination  of  chlorinated  ethenes 
at  contaminated  sites. 


“Dehalococcoides  Test  Intensity"  =  quantitative  assessment  of  electrophoresis  band  intensity  of  PCR  product  as  a  percentage  of  the 
corresponding  positive  control  reaction.  This  value  provides  a  semi-quantitative  assessment  of  the  amount  of  Dehalococcoides  genetic 
material  present  in  the  sample. 


While  band  intensity  may  reflect  actual  concentration  of  the  target  organism,  Gene-Trac  is  a  semi-quantitative  method  and  is  only 
recommended  to  determine  the  presence  or  absence  of  Dehalococcoides  genetic  material  in  the  sample. 


"Intensity  Score”,  categorizes  PCR  product  quantity  based  on  the  “intensity  (%  of  positive  control)’’:++++  =  Very  high  band  intensity  (greater 
than  100%  of  positive  control),  +++  =  high  band  intensity  (67-100%),  ++  moderate  band  intensity  (34-66%)  +  =  low  band  intensity  (4-33%),  - 
/+  =  inconclusive  (1-3%),  -  =  no  detectable  band  (0%) 


Analyst: 


■  [QJULAgL^ 

Jaimafe  Mariani, 

Laboratory  Technologist 


Reviewed 


\ 

by:  A  n-w..  I—- - ■  •  •  Date: 

Philip  Dennis,  M.A.Sc., 

Director,  SiREM 


Leading  Science.  Lasting  Solutions 


Gene-Trac  Dehalococcoides  Case  Narrative,  Test  DT-0114 


Sample  Condition: 

SiREM  received  two  -1L  ground  water  samples  collected  at  IRCTS,  CA  on  14-Aug-2003. 
The  samples  arrived  in  a  cooler  with  a  measured  temperature  of  23°C  and  due  to  the 
blackout  on  15-Aug-03  were  stored  as  delivered  until  18-Aug-03,  after  which  they  were 
stored  at  4°C  .  Each  sample  was  vacuum  filtered  for  the  preparation  of  the  genomic 
DNA. 

Sample  Description: 


Client 

Designation 

SiREM 

Designation 

“‘Debris  Description” 

**Volume  of 
Groundwater 
Utilized 

EW-1  -08 14-0720 

DHC-0571 

Light  Beige 

1000  mL 

EW-2-08 14-09 15 

DHC-0572 

None  Visible 

1000  mL 

Notes: 

*“Debris”  refers  to  solid  material  (including  biomass)  remaining  after  vacuum  filtration  of 
groundwater  through  a  0.45  pM  filter. 

**  Varying  amounts  of  groundwater  may  be  used  up  to  a  maximum  depending  on  the  amount  of 
debris  recovered  or  the  capacity  of  the  filter  prior  to  clogging,  maximum  is  1 L. 

Test  Notes: 

•  Genomic  DNA  extraction  was  performed  on  the  samples  on  20-Aug-03. 

•  A  PCR  reaction  using  a  universal  bacterial  primer  was  performed  on  all  samples 
on  20-Aug-03. 

•  The  initial  universal  PCR  was  negative  for  all  samples. 

•  DNA  for  each  sample  was  further  purified,  and  a  second  universal  PCR  was 
performed  on  21 -Aug-03.  Sample  DHC-0572  remained  negative,  most  likely  due 
to  lack  of  biomass  in  the  sample. 

•  Due  to  a  weak  positive  in  the  universal  primer  negative  control,  a  second 
universal  control  was  repeated  on  25-Aug-03  with  35  cycles  to  confirm  previous 
results.  The  negative  control  exhibited  no  positive  reaction  after  the  second 
attempt. 

•  A  Dehalococcoides  specific  PCR  was  performed  on  21 -Aug-03.  All  controls  were 
normal. 
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Test  Results  for  Gene-Trac  Dehalococcoides  Assay 


1 30  Research  Lane,  Suite  2 
Guelph,  Ontario  N 1 G  5G3 
Phone:  (519)822-2265 
Fax:(519)822-3151 


Report  Issued:  11 -Dec-03 

Site  Location:  Aerojet 

Site  Sampling:  25-Nov-03 

Sample(s)  Received:  27-Nov-03 

DNA  Extraction:  03-Dec-03 

Fax: (519)  822-3151 

Positive  Control  (+ve  control): 

Assay  with  Cloned  Dehalococcoides  16S  rRNA  gene 

E-mail:  jrosen@geosyntec.com 

Negative  Control  {-ve  control): 

Assay  with  DNA  extraction  blank 

Test  Results: 


Customer 
Sample  ID 

Non- 

Dehalococcoides 

Bacterial 

DNA 

Dehalococcoides 
Test,  Intensity 

(%  of  Positive 
Control) 

Intensity 

Score 

Test  Result: 
Dehalococcoides 

DNA 

WNN-RW-1 

DHC-0696 

Detected 

0% 

- 

Not  Detected 

WNN-MW1 

DHC-0697 

Detected 

37% 

** 

Detected  (2  of  3  primer  sets) 

Not  applicable 

+ve  control 

100% 

+  +  + 

Detected  (3  of  3  primer  sets) 

Not  applicable 

-ve  control 

Not  applicable 

0% 

- 

Not  Detected 

The  above  results  refer  only  to  that  portion  of  the  sample  tested  with  the  Gene-Trac  assay.  The  test  is  based  on  a  polymerase  chain  reaction 
(PCR)  test  with  three  primer  sets  specific  to  DNA  sequences  in  the  16S  rRNA  gene  of  Dehalococcoides  organisms.  A  positive  (+  to  ++++) 
result  indicates  that  genetic  material  (DNA)  from  a  member  of  the  Dehalococcoides  group  was  detected.  Dehalococcoides  organisms  are  the 
only  microorganisms  proven  to  possess  the  necessary  enzymes  for  the  complete  dechlorination  of  tetrachloroethene  or  trichloroethene  to 
ethene.  The  presence  of  Dehalococcoides  genetic  material  has  been  positively  correlated  to  complete  dechlorination  of  chlorinated  ethenes 
at  contaminated  sites. 

“Dehalococcoides  Test  Intensity"  =  quantitative  assessment  of  electrophoresis  band  intensity  of  PCR  product  as  a  percentage  of  the 
corresponding  positive  control  reaction.  This  value  provides  a  semi-quantitative  assessment  of  the  amount  of  Dehalococcoides  genetic 
material  present  in  the  sample. 

While  band  intensity  may  reflect  actual  concentration  of  the  target  organism,  Gene-Trac  is  a  semi-quantitative  method  and  is  only 
recommended  to  determine  the  presence  or  absence  of  Dehalococcoides  genetic  material  in  the  sample. 

’’Intensity  Score”,  categorizes  PCR  product  quantity  based  on  the  “intensity  (%  of  positive  control)”:++++  =  Very  high  band  intensity  (greater 
than  100%  of  positive  control),  +++  =  high  band  intensity  (67-100%),  ++  moderate  band  intensity  (34-66%)  +  =  low  band  intensity  (4-33%),  - 
/+  =  inconclusive  (1-3%),  -  =  no  detectable  band  (0%) 


Analyst: _ Reviewed  by: 

Ximena  Druar, 

Laboratory  Technologist 


r . ;;  -  —7 

\  WA  . .  — •  --  Date: 

Philip  Dennis,  M.A.Sc., 
Technology  Manager 
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Gene-Trac  Dehalococcoides  Case  Narrative,  Test  DT-0136 


Sample  Condition: 

SiREM  received  two  -1L  ground  water  samples  collected  at  Aerojet  on  27-Nov-2003, 

The  samples  arrived  in  a  cooler  with  a  measured  temperature  of  18.4°C  and  were  stored 
at  4°C  upon  arrival  in  the  laboratory.  Each  sample  was  vacuum  filtered  for  the 
preparation  of  the  genomic  DNA. 

Sample  Description: 


Client 

Designation 

SiREM 

Designation 

*“Debris  Description” 

**Volume  of 
Groundwater 
Utilized 

WNN-RW-1 

DHC-0696 

No  visible  debris 

1000  mL 

WNN-MW1 

DHC-0697 

Beige  debris 

1000  mL 

Notes: 

‘“Debris”  refers  to  solid  material  (including  biomass)  remaining  after  vacuum  filtration  of 
groundwater  through  a  0.45  pM  filter. 

**  Varying  amounts  of  groundwater  may  be  used  up  to  a  maximum  depending  on  the  amount  of 
debris  recovered  or  the  capacity  of  the  filter  prior  to  clogging,  maximum  is  1 L. 

Test  Notes: 

•  Genomic  DNA  extraction  was  performed  on  the  samples  on  03-Dec-03. 

•  A  PCR  reaction  using  a  universal  bacterial  primer  was  performed  on  all  samples 
on  05-Dec-03.  Positive  results  were  obtained  for  both  samples,  indicating  PCR 
amplifiable  DNA  was  extracted  from  the  samples. 

•  DHC  specific  PCR  was  performed  on  08-Dec-03.  All  controls  were  normal, 
results  included  herein. 
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Interpretation  of  Gene-Trac  Dehalococcoides  Test  Results 

Explanation  of  Test  Certificate  Results:  _ 

Upon  completion  of  the  Gene-Trac  assay,  the  presence  of  Dehalococcoides  DNA  is  assessed  as  either  "Detected"  or  "Not  Detected"  based  on 
interpretation  of  an  electronic  image  of  a  DNA  gel.  Detects  (gel  bands)  are  then  quantified  using  densitometry  software  and  assigned  a 
"band  intensity  percentage"  using  the  relative  intensity  of  the  strongest  bands  obtained  to  the  intensity  of  the  positive  control  reaction. 
This  value  is  in-turn  used  to  assign  a  ”  Test  intensity  score"  as  fotlows: 

C  0%  of  positive  control  =  Not  Detected  C 

C  >0- 1  %  of  positive  control =  Inconclusive 

C  >l-33%of positive controlV’  =  Detected  c 

C  >33-67%  of  positive  control "++“  =  Detected 

Interpretation  of  Positive  Results 

Positive  Gene-Trac  test  results  (" Dehalococcoides  DNA  detected”)  indicate  that  genetic  material  from  organisms  belonging  to  the 
Dehalococcoides  group  was  detected  in  site  materials.  A  positive  test  result  indicates  favorable  potential  for  complete  dechlorination  of 
chloroethene  compounds. 

Quantification:  The  strength  of  positive  results  is  a  parameter  that  can  be  useful  in  certain  cases,  but  it  must  be  noted,  that  Gene-Trac  is 
only  a  semi-quantitative  method  and  results  are  meant  to  be  interpreted  for  presence  or  absence  of  Dehalococcoides.  Customers  may  wish 
to  use  the  semi-quantitative  information  provided  by  the  test  at  their  discretion.  In  general,  the  presence  of  a  very  high  intensity  score,  for 
example,  ”++++"  can  be  interpreted  to  represent  a  sample  that  has  a  higher  concentration  of  Dehalococcoides  organisms  than  a  sample 
with  a  low  intensity  score  of Interpretation  of  less  extreme  differences  between  "+"  and  *++",  for  example,  carries  more  uncertainty.  If 
sampling  is  consistent  between  events,  an  increase  in  the  intensity  score  might  be  used  to  assess  an  increase  in  the  population  density  of 
Dehalococcoides  over  time. 

The  greater  the  number  of  primer  sets  that  test  positive  for  a  particular  sample  (of  the  three  used)  provides  increasing  confidence  that  the 
characteristics  of  the  organism  detected  is  typical  of  Dehalococcoides  organisms.  Therefore,  a  positive  test  result  which  is  "+++  (3  of  3 
primer  sets)”  would  be  considered  more  indicative  of  a  "typical"  Dehalococcoides  organism  than  would  a  result  of "+++  (1  of  3  primers 
sets)".  In  certain  cases  where  the  concentration  of  Dehalococcoides  DNA  is  very  low  (usually  +),  only  the  most  efficient  primer  set  produces 
Polymerize  Chain  Reaction  (PCR)  product.  This  scenario  is  not  usually  indicative  of  variants  of  Dehalococcoides  organisms  but  rather  the 
detection  threshold  of  the  less  efficient  primer  sets. 

Rule  of  thumb:  high  intensity  scores  with  multiple  primer  sets  e.g.  ++++  (3  of  3  primers  sets)  provide  the  most  conclusive  results, 
while  low  intensity  scores  e.g.  "+  (1  of  3  primer  sets)",  provide  somewhat  less  conclusive  evidence  for  the  potential  of  indigenous 
organisms  able  to  facilitate  complete  dechlorination  to  ethene. 

Interpretation  of  Negative  Result 

Negative  Gene-Trac  results  indicate  that  Dehalococcoides  DNA  was  not  detected  in  a  sample.  This  indicates  the  site  has  a  poor  potential  for 
complete  dechlorination  of  chloroethene  components.  In  certain  cases,  a  negative  test  result  may  not  indicate  the  absence  of 
Dehalococcoides  DNA  at  a  site.  For  example: 

1)  The  concentration  of  Dehalococcoides  DNA  may  be  below  the  detection  limit  of  the  assay.  The  detection  limit  for  the  assay  is 
approximately  200-300  gene  copies  per  liter,  therefore,  a  very  low  level  of  Dehalococcoides  DNA  may  not  be  detectable. 

2)  Due  to  sampling  bias,  a  particular  sample  might  not  contain  Dehalococcoides  DNA,  even  at  sites  that  contain  this  organism  at  other 
locations.  Therefore,  the  absence  of  detectable  Dehalococcoides  DNA  over  several  site  samples  is  suggestive  (but  not  conclusive)  that 
Dehalococcoides  organisms  are  absent  from  the  entire  site.  Confidence  in  negative  results  is  increased  where  a  larger  numbers  of  samples 
are  assessed  and  where  "non-  Dehalococcoides  Bacterial  DNA”  is  detected  in  these  samples.  This  indicates  that  DNA  was  successfully 
extracted  from  the  samples  but  that  Dehalococcoides  DNA  was  not  detectable.  It  might  occur,  that  no  DNA  is  extractable  from  a  sample, 
simply  because  a  particular  sample  contains  no  biomass  and  not  because  Dehalococcoides  is  actually  absent  from  the  site. 

Rule  of  thumb:  negative  Dehalococcoides  test  results  obtained  where  numerous  samples  are  taken  and  where  "non- 
Dehalococcoides"  Bacterial  DNA  is  detected,  are  more  conclusive  than  negative  results  where  few  samples  are  tested  and  where 
Bacterial  DNA  is  not  detected. 


>67- 100%  of  positive  control  = "+++"  Detected 

>100%  of  positive  control  =  ”++++"  Detected 

Following  a  positive  designation,  the  number  of  primer  sets  that 
effectively  amplified  sequences  are  listed.  A  test  may  be  positive 
with  1  of  3, 2  of  3  or  3  of  3  primer  sets. 
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1 30  Research  Lane,  Suite  2 
Guelph,  Ontario  N 1 G  5G3 
Phone:  {51 9)  822-2265 
Fax:  (519)  822-3151 


Customer  Name:  GeoSyntec  Consultants 

Test  Reference  Number:  DT-0143 

Contact:  Jamey  Rosen 

Report  Issued:  16-Jan-04 

Site  Location:  Aerojet 

Site  Sampling:  16-Dec-03 

Sample(s)  Received:  17-Dec-03 

DNA  Extraction:  22-Dec-03 

Telephone:  (519)  822-2230  ext.226 

Gel  Image  Numbers:  DHC-UP-0075/AG-0169A 

Fax:  (519)  822-3151 

Positive  Control  (+ve  control): 

Assay  with  Cloned  Dehalococcoides  1 6S  rRNA  gene 

E-mail:  jrosen@geosyntec.com 

Negative  Control  (-ve  control): 

Assay  with  DNA  extraction  blank 

Test  Results: 


Customer 
Sample  ID 

. 

SiREM  ID 

Non- 

Dehalococcoides 

Bacterial 

DNA 

Dehalococcoides 
Test,  Intensity 

(%  of  Positive 
Control) 

Intensity 

Score 

1 

Test  Result: 
Dehalococcoides 

DNA 

WNN-RW-1 

DHC-0739 

Detected 

0% 

- 

.. 

Not  Detected 

. . . . . - . . . . , . I 

WNN-MW1 

DHC-0740  ; 

Detected 

0% 

- 

Not  Detected 

. . . .  . .  _  _  _ _ i 

STSW-138A 

DHC-0741  ^ 

Detected 

0% 

Not  Detected 

Not  applicable 

+ve  control  ; 

- 

Not  applicable 

HHBSSSflHi! 

+  +  + 

Detected  (3  of  3  primer  sets) 

Not  applicable 

-ve  control 

Not  applicable 

0% 

- 

Not  Detected 

The  above  results  refer  only  to  that  portion  of  the  sample  tested  with  the  Gene-Trac  assay.  The  test  is  based  on  a  polymerase  chain  reaction 
(PCR)  test  with  three  primer  sets  specific  to  DNA  sequences  in  the  16S  rRNA  gene  of  Dehalococcoides  organisms.  A  positive  (+  to  ++++) 
result  indicates  that  genetic  material  (DNA)  from  a  member  of  the  Dehalococcoides  group  was  detected.  Dehalococcoides  organisms  are  the 
only  microorganisms  proven  to  possess  the  necessary  enzymes  for  the  complete  dechlorination  of  tetrachloroethene  or  trichloroethene  to 
ethene.  The  presence  of  Dehalococcoides  genetic  material  has  been  positively  correlated  to  complete  dechlorination  of  chlorinated  ethenes 
at  contaminated  sites. 

“Dehalococcoides  Test  Intensity"  =  quantitative  assessment  of  electrophoresis  band  intensity  of  PCR  product  as  a  percentage  of  the 
corresponding  positive  control  reaction.  This  value  provides  a  semi-quantitative  assessment  of  the  amount  of  Dehalococcoides  genetic 
material  present  in  the  sample. 

While  band  intensity  may  reflect  actual  concentration  of  the  target  organism,  Gene-Trac  is  a  semi-quantitative  method  and  is  only 
recommended  to  determine  the  presence  or  absence  of  Dehalococcoides  genetic  material  in  the  sample. 

"Intensity  Score",  categorizes  PCR  product  quantity  based  on  the  “intensity  (%  of  positive  control)":++++  =  Very  high  band  intensity  (greater 
than  100%  of  positive  control),  +++  =  high  band  intensity  (67-100%),  ++  moderate  band  intensity  (34-66%)  +  =  low  band  intensity  (4-33%),  - 
/+  =  inconclusive  (1-3%),  -  =  no  detectable  band  (0%) 


Analyst: 


Reviewed  by 


N 


Xmiena  Druar, 
Laboratory  Technologist 


Philip  Dennis,  M.A.Sc., 
Technology  Manager 


.  Date: 
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Gene-Trac  Dehalococcoides  Case  Narrative,  Test  DT-0143 


Sample  Condition; 

SiREM  received  three-1  L  ground  water  samples  collected  at  Aerojet  on  1 7-Dec-2003. 
The  samples  arrived  in  a  cooler  with  a  measured  temperature  of  4.5°C  and  were  stored 
at  4°C  upon  arrival  in  the  laboratory.  Each  sample  was  vacuum  filtered  for  the 
preparation  of  the  genomic  DNA. 

Sample  Description: 


Client 

Designation 

SiREM 

Designation 

*“Debris  Description” 

**Volume  of 
Groundwater 
Utilized 

WNN-RW-1 

DHC-0739 

Orange  debris 

1000  mL 

WNN-MW1 

DHC-0740 

Brown  debris 

1000  mL 

STSW-138A 

DHC-0741 

Orange  debris 

1000  mL 

Notes: 

‘“Debris”  refers  to  solid  material  (including  biomass)  remaining  after  vacuum  filtration  of 
groundwater  through  a  0.45  pM  filter. 

**  Varying  amounts  of  groundwater  may  be  used  up  to  a  maximum  depending  on  the  amount  of 
debris  recovered  or  the  capacity  of  the  filter  prior  to  clogging,  maximum  is  1L. 

Test  Notes: 

•  Genomic  DNA  extraction  was  performed  on  the  samples  on  22-Dec-03. 

•  A  PCR  reaction  using  a  universal  bacterial  primer  was  performed  on  all  samples 
on  05-Jan-04.  Positive  results  were  obtained  for  both  samples,  indicating  PCR 
amplifiable  DNA  was  extracted  from  the  samples. 

•  DHC  specific  PCR  was  performed  on  08-Jan-03.  Due  to  a  slight  positive  signal 
on  the  negative  control  the  DHC  specific  PCR  was  repeated  on  14-Jan-04.  All 
controls  were  normal  on  the  second  PCR  reaction,  results  included  herein. 
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Interpretation  of  Gene-Trac  Dehalococcoides  Test  Results 

Explanation  ofTest  Certificate  Results: _ 


Upon  completion  of  the  Gene-Trac  assay,  the  presence  of  Dehalococcoides  DNA  is  assessed  as  either  “Detected"  or  "Not  Detected”  based  on 
interpretation  of  an  electronic  image  of  a  DNA  gel.  Detects  (gel  bands)  are  then  quantified  using  densitometry  software  and  assigned  a 
"band  intensity  percentage"  using  the  relative  intensity  of  the  strongest  bands  obtained  to  the  intensity  of  the  positive  control  reaction. 
This  value  is  in-turn  used  to  assign  a  "  Test  intensity  score”  as  follows: 


C  0%  of  positive  control =  Not  Detected 


C  >67-100%  of  positive  control  = "+++"  Detected 


C  >0-1  %  of  positive  control  “+/-"  =  Inconclusive 


C  >100%  of  positive  control  =  ”++++"  Detected 


C  >  1  -33%  of  positive  control "+"  =  Detected 
C  >33-67%  of  positive  control "++"  =  Detected 


C  Following  a  positive  designation,  the  number  of  primer  sets  that 
effectively  amplified  sequences  are  listed.  A  test  may  be  positive 
with  1  of  3, 2  of  3  or  3  of  3  primer  sets. 


Interpretation  of  Positive  Results 

Positive  Gene-Trac  test  results  (” Dehalococcoides  DNA  detected")  indicate  that  genetic  material  from  organisms  belonging  to  the 
Dehalococcoides  group  was  detected  in  site  materials.  A  positive  test  result  indicates  favorable  potential  for  complete  dechlorination  of 
chloroethene  compounds. 

Quantification:  The  strength  of  positive  results  is  a  parameter  that  can  be  useful  in  certain  cases,  but  it  must  be  noted,  that  Gene-Trac  is 
only  a  semi-quantitative  method  and  results  are  meant  to  be  interpreted  for  presence  or  absence  of  Dehalococcoides.  Customers  may  wish 
to  use  the  semi-quantitative  information  provided  by  the  test  at  their  discretion.  In  general,  the  presence  of  a  very  high  intensity  score,  for 
example,  ”++++”  can  be  interpreted  to  represent  a  sample  that  has  a  higher  concentration  of  Dehalococcoides  organisms  than  a  sample 
with  a  low  intensity  score  of Interpretation  of  less  extreme  differences  between  "+"  and  "++",  for  example,  carries  more  uncertainty.  If 
sampling  is  consistent  between  events,  an  increase  in  the  intensity  score  might  be  used  to  assess  an  increase  in  the  population  density  of 
Dehalococcoides  over  time. 

The  greater  the  number  of  primer  sets  that  test  positive  for  a  particular  sample  (of  the  three  used)  provides  increasing  confidence  that  the 
characteristics  of  the  organism  detected  is  typical  of  Dehalococcoides  organisms.  Therefore,  a  positive  test  result  which  is  "+++  (3  of  3 
primer  sets)"  would  be  considered  more  indicative  of  a  “typical''  Dehalococcoides  organism  than  would  a  result  of  ”+++  (1  of  3  primers 
sets)''.  In  certain  cases  where  the  concentration  of  Dehalococcoides  DNA  is  very  low  (usually  +),  only  the  most  efficient  primer  set  produces 
Polymerize  Chain  Reaction  (PCR)  product.  This  scenario  is  not  usually  indicative  of  variants  of  Dehalococcoides  organisms  but  rather  the 
detection  threshold  of  the  less  efficient  primer  sets. 

Rule  of  thumb:  high  intensity  scores  with  multiple  primer  sets  e.g.  ++++  (3  of  3  primers  sets)  provide  the  most  conclusive  results, 
while  low  intensity  scores  e.g.  "+  (1  of  3  primer  sets)",  provide  somewhat  less  conclusive  evidence  for  the  potential  of  indigenous 
organisms  able  to  facilitate  complete  dechlorination  to  ethene. 

Interpretation  of  Negative  Result 

Negative  Gene-Trac  results  indicate  that  Dehalococcoides  DNA  was  not  detected  in  a  sample.  This  indicates  the  site  has  a  poor  potential  for 
complete  dechlorination  of  chloroethene  components.  In  certain  cases,  a  negative  test  result  may  not  indicate  the  absence  of 
Dehalococcoides  DNA  at  a  site.  For  example: 

1)  The  concentration  of  Dehalococcoides  DNA  may  be  below  the  detection  limit  of  the  assay.  The  detection  limit  for  the  assay  is 
approximately  200-300  gene  copies  per  liter,  therefore,  a  very  low  level  of  Dehalococcoides  DNA  may  not  be  detectable. 

2)  Due  to  sampling  bias,  a  particular  sample  might  not  contain  Dehalococcoides  DNA,  even  at  sites  that  contain  this  organism  at  other 
locations.  Therefore,  the  absence  of  detectable  Dehalococcoides  DNA  over  several  site  samples  is  suggestive  (but  not  conclusive)  that 
Dehalococcoides  organisms  are  absent  from  the  entire  site.  Confidence  in  negative  results  is  increased  where  a  larger  numbers  of  samples 
are  assessed  and  where  "non-  Dehalococcoides  Bacterial  DNA”  is  detected  in  these  samples.  This  indicates  that  DNA  was  successfully 
extracted  from  the  samples  but  that  Dehalococcoides  DNA  was  not  detectable.  It  might  occur,  that  no  DNA  is  extractable  from  a  sample, 
simply  because  a  particular  sample  contains  no  biomass  and  not  because  Dehalococcoides  is  actually  absent  from  the  site. 

Rule  of  thumb:  negative  Dehalococcoides  test  results  obtained  where  numerous  samples  are  taken  and  where  "non- 
Dehalococcoides"  Bacterial  DNA  is  detected,  are  more  conclusive  than  negative  results  where  few  samples  are  tested  and  where 
Bacterial  DNA  is  not  detected. 
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In  the  absence  of  an  executed  agreement ,  submission  of  samples  to  SiREM  implies  consent  for  performance  of  analyses  specified  on  this  Chain-of-Custody  form  and  agreement 
with  the  terms  and  conditions  of  the  SiREM  Laboratory  Services  Agreement.  The  entity  submitting  samples  shall  be  responsible  for  payment  in  full  far  said  analyses. 
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Interpretation  of  Gene-Trac  Dehalococcoides  Test  Results 

Explanation  of  Test  Certificate  Results: _ 


Upon  completion  of  the  Gene-Trac  assay,  the  presence  of  Dehalococcoides  DNA  is  assessed  as  either  "Detected"  or  "Not  Detected"  based  on 
interpretation  of  an  electronic  image  of  a  DNA  gel.  Detects  (gel  bands)  are  then  quantified  using  densitometry  software  and  assigned  a 
"band  intensity  percentage"  using  the  relative  intensity  of  the  strongest  bands  obtained  to  the  intensity  of  the  positive  control  reaction. 
This  value  is  in-turn  used  to  assign  a  "  Test  intensity  score"  as  follows: 


C  0%  of  positive  control =  Not  Detected 
C  >0-1%  of  positive  control =  Inconclusive 
C  >  1  -33%  of  positive  control  “+"  =  Detected 
C  >33-67%  of  positive  control "++"  =  Detected 


C  >67-100%  of  positive  control  = "+++"  Detected 

C  >  1 00%  of  positive  control  =  "++++"  Detected 

C  Following  a  positive  designation,  the  number  of  primer  sets  that 
effectively  amplified  sequences  are  listed.  A  test  may  be  positive 
with  1  of  3, 2  of  3  or  3  of  3  primer  sets. 


Interpretation  of  Positive  Results 

Positive  Gene-Trac  test  results  (" Dehalococcoides  DNA  detected")  indicate  that  genetic  material  from  organisms  belonging  to  the 
Dehalococcoides  group  was  detected  in  site  materials.  A  positive  test  result  indicates  favorable  potential  for  complete  dechlorination  of 
chloroethene  compounds. 

Quantification:  The  strength  of  positive  results  is  a  parameter  that  can  be  useful  in  certain  cases,  but  it  must  be  noted,  that  Gene-Trac  is 
only  a  semi-quantitative  method  and  results  are  meant  to  be  interpreted  for  presence  or  absence  of  Dehalococcoides.  Customers  may  wish 
to  use  the  semi-quantitative  information  provided  by  the  test  at  their  discretion.  In  general,  the  presence  of  a  very  high  intensity  score,  for 
example,  ”++++"  can  be  interpreted  to  represent  a  sample  that  has  a  higher  concentration  of  Dehalococcoides  organisms  than  a  sample 
with  a  low  intensity  score  of Interpretation  of  less  extreme  differences  between  "+”  and  for  example,  carries  more  uncertainty.  If 
sampling  is  consistent  between  events,  an  increase  in  the  intensity  score  might  be  used  to  assess  an  increase  in  the  population  density  of 
Dehalococcoides  over  time. 

The  greater  the  number  of  primer  sets  that  test  positive  for  a  particular  sample  (of  the  three  used)  provides  increasing  confidence  that  the 
characteristics  of  the  organism  detected  is  typical  of  Dehalococcoides  organisms.  Therefore,  a  positive  test  result  which  is  "+++  (3  of  3 
primer  sets)”  would  be  considered  more  indicative  of  a  "typical"  Dehalococcoides  organism  than  would  a  result  of "+++  (1  of  3  primers 
sets)".  In  certain  cases  where  the  concentration  of  Dehalococcoides  DNA  is  very  low  (usually  +),  only  the  most  efficient  primer  set  produces 
Polymerize  Chain  Reaction  (PCR)  product.  This  scenario  is  not  usually  indicative  of  variants  of  Dehalococcoides  organisms  but  rather  the 
detection  threshold  of  the  less  efficient  primer  sets. 

Rule  of  thumb:  high  intensity  scores  with  multiple  primer  sets  e.g.  ++++  (3  of  3  primers  sets)  provide  the  most  conclusive  results, 
while  low  intensity  scores  e.g.  "+  (1  of  3  primer  sets)",  provide  somewhat  less  conclusive  evidence  for  the  potential  of  indigenous 
organisms  able  to  facilitate  complete  dechlorination  to  ethene. 

Interpretation  of  Negative  Result 

Negative  Gene-Trac  results  indicate  that  Dehalococcoides  DNA  was  not  detected  in  a  sample.  This  indicates  the  site  has  a  poor  potential  for 
complete  dechlorination  of  chloroethene  components.  In  certain  cases,  a  negative  test  result  may  not  indicate  the  absence  of 
Dehalococcoides  DNA  at  a  site.  For  example: 

1)  The  concentration  of  Dehalococcoides  DNA  may  be  below  the  detection  limit  of  the  assay.  The  detection  limit  for  the  assay  is 
approximately  200-300  gene  copies  per  liter,  therefore,  a  very  low  level  of  Dehalococcoides  DNA  may  not  be  detectable. 

2)  Due  to  sampling  bias,  a  particular  sample  might  not  contain  Dehalococcoides  DNA,  even  at  sites  that  contain  this  organism  at  other 
locations.  Therefore,  the  absence  of  detectable  Dehalococcoides  DNA  over  several  site  samples  is  suggestive  (but  not  conclusive)  that 
Dehalococcoides  organisms  are  absent  from  the  entire  site.  Confidence  in  negative  results  is  increased  where  a  iarger  numbers  of  samples 
are  assessed  and  where  "non-  Dehalococcoides  Bacterial  DNA"  is  detected  in  these  samples.  This  indicates  that  DNA  was  successfully 
extracted  from  the  samples  but  that  Dehalococcoides  DNA  was  not  detectable.  It  might  occur,  that  no  DNA  is  extractable  from  a  sample, 
simply  because  a  particular  sample  contains  no  biomass  and  not  because  Dehalococcoides  is  actually  absent  from  the  site. 

Rule  of  thumb:  negative  Dehalococcoides  test  results  obtained  where  numerous  samples  are  taken  and  where  "non- 
Dehalococcoides"  Bacterial  DNA  is  detected,  are  more  conclusive  than  negative  results  where  few  samples  are  tested  and  where 
Bacterial  DNA  is  not  detected. 
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Test  Reference  Number:  DT-0157 

Shipment  Reference  Number:  S-0163 

Report  Issued:  27-Feb-04 

Site  Sampling:  10-Feb-04 

Sample(s)  Received:  11-Feb-04 

DNA  Extraction:  18-Feb-04 

Telephone:  (519)  822-2230  ext.226 

Gel  Image  Numbers:  DHC-UP-0086,  QIA-0031,  AG-0185  C 

Fax: (519) 822-3151 

Positive  Control  (+ve  control): 

Assay  with  Cloned  Dehalococcoides  16S  rRNA  gene 

Negative  Control  (-ve  control): 

Assay  with  DNA  extraction  blank 

Test  Results: 


Customer 
Sample  ID 

SiREM  ID 

Non- 

Dehalococcoides 

Bacterial 

DNA 

Dehalococcoides 

Test,  Intensity 

(%  of  Positive 
Control) 

Intensity 

Score 

Test  Result: 
Dehalococcoides 

DNA 

STSW-166 

DHC-0854 

Detected 

0% 

- 

Not  Detected 

Not  applicable 

+ve  control 

Not  applicable 

100% 

+++ 

Detected  (3  of  3  primer  sets) 

Not  applicable 

-ve  control 

Not  applicable 

0% 

- 

Not  Detected 

The  above  results  refer  only  to  that  portion  of  the  sample  tested  with  the  Gene-Trac  assay.  The  test  is  based  on  a  polymerase  chain  reaction 
(PCR)  test  with  three  primer  sets  specific  to  DNA  sequences  in  the  16S  rRNA  gene  of  Dehalococcoides  organisms.  A  positive  (+  to  ++++) 
result  indicates  that  genetic  material  (DNA)  from  a  member  of  the  Dehalococcoides  group  was  detected.  Dehalococcoides  organisms  are  the 
only  microorganisms  proven  to  possess  the  necessary  enzymes  for  the  complete  dechlorination  of  tetrachloroethene  or  trichloroethene  to 
ethene.  The  presence  of  Dehalococcoides  genetic  material  has  been  positively  correlated  to  complete  dechlorination  of  chlorinated  ethenes 
at  contaminated  sites. 

“Dehalococcoides  Test  Intensity"  =  quantitative  assessment  of  electrophoresis  band  intensity  of  PCR  product  as  a  percentage  of  the 
corresponding  positive  control  reaction.  This  value  provides  a  semi-quantitative  assessment  of  the  amount  of  Dehalococcoides  genetic 
material  present  in  the  sample. 

While  band  intensity  may  reflect  actual  concentration  of  the  target  organism,  Gene-Trac  is  a  semi-quantitative  method  and  is  only 
recommended  to  determine  the  presence  or  absence  of  Dehalococcoides  genetic  material  in  the  sample. 

"Intensity  Score",  categorizes  PCR  product  quantity  based  on  the  “intensity  (%  of  positive  control)":++++  =  Very  high  band  intensity  (greater 
than  100%  of  positive  control),  +++  =  high  band  intensity  (67-100%),  ++  moderate  band  intensity  (34-66%)  +  =  low  band  intensity  (4-33%),  - 
/+  =  inconclusive  (1-3%),  -  =  no  detectable  band  (0%) 


Analyst: , 


•  //■ 
/% ' 


Ximena  Druar/ 
laboratory  Technologist 


Reviewed  by: 


c  c  > 

> 

Philip  Dennis,  M.A.Sc., 
Technology  Manager 


Date: 
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Gene-Trac  Dehalococcoides  Case  Narrative,  Test  DT-0157 


Sample  Condition: 

SiREM  received  one  -1L  ground  water  sample  from  Aerojet  on  1 1 -Feb-2004.  The 
sample  arrived  in  a  cooler  with  a  measured  temperature  of  4.3°C  and  was  stored  at  4°C 
upon  arrival  in  the  laboratory.  The  sample  was  vacuum  filtered  for  the  preparation  of  the 
genomic  DNA. 

Sample  Description: 


Customer 
Sample  ID 

SiREM  ID 

‘“Debris  Description” 

“Volume  of 
Groundwater 
Utilized 

STSW-166 

DHC-0854 

Rusty  orange  debris 

1000  mL 

Notes: 

‘“Debris"  refers  to  solid  material  (including  biomass)  remaining  after  vacuum  filtration  of 
groundwater  through  a  0.45  pM  filter. 


**  Varying  amounts  of  groundwater  may  be  used  up  to  a  maximum  depending  on  the  amount  of 
debris  recovered  or  the  capacity  of  the  filter  prior  to  clogging,  maximum  is  1 L. 

Test  Notes: 

•  Genomic  DNA  extraction  was  performed  on  the  samples  on  18-Feb-04. 

•  A  PCR  reaction  using  a  universal  bacterial  primer  was  performed  on  the  sample 
on  18-Feb-04. 

•  The  initial  universal  PCR  was  negative  for  the  sample. 

•  DNA  for  the  sample  was  further  purified,  and  a  second  universal  PCR  was 
performed  on  19-Febl-04.  On  the  second  attempt  a  positive  result  was  obtained 
for  the  sample  indicating  that  PCR  amplifiable  DNA  was  extracted  from  the 
sample. 

•  DHC  specific  PCR  was  performed  on  26-Feb-04.  All  controls  were  normal, 
results  included  herein. 
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Gene-Trac  Dehalococcoides  Case  Narrative  Addendum  Test  DT-0157 


Quantitative  PCR  Test  Results: 

As  part  of  a  technology  verification  study  the  samples  submitted  were  also  tested  using 
quantitative  PCR  with  one  primer  set,  these  results  are  included  below  for  use  at  the 
client’s  discretion.  Note  that  due  to  detection  limit  and  primer  specificity  differences, 
quantitative  PCR  results  may  not  strictly  correspond  with  standard  Gene-Trac  results. 


Quantitative  PCR  Test  Results 


Customer  Sample 

ID 

SiREM  ID 

Dehalococcoides 

16  S  rRNA  gene  copies/L 

STSW-166 

DHC-0854 

Not  Detected  (<7500) 
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Project  # 


T^-O  w  v'/i*?' 


Analysis 


Company 


Sampler's  Printed 
Name 


Client  Sample  ID 


,  „  .  Sample  Receipt 

Cooler  Condition: 

Cood 

Invoice  Information 

P.O.# 

CoolerTemperature:  ^ 

7/  3 

Bill  To: 

Custody  Seals:  Yes  No  LJ 

Received  By: 


Signature  / - /  / 


*  trill  »  •»*...  _  .  , 

s.PeH 


Date/Time 


15-30 


Relinquished  By: 

Received  By: 

Signature 

Signature 

Printed 

Printed 

Name 

Name 

Firm 

Firm 

Date/Time 

Date/Time 

Relinquished  By: 


Distribution:  White  -  Return  to  Originator:  Yellow  -  Lob  Copy:  Pink  -  Retained  by  Client 

In  the  absence  of  an  executed  agreement,  submission  of  samples  to  SiREM  implies  consent  for  performance  of  analyses  specified  on  this  Chain-of-Custody  form  and  agreement 


Preservative  Key 

0.  None 

1. HCL 

2.  Other _ 

3.  Other . . . 

4.  Other  _ _ _ 

5.  Other _ 

6.  Other _ 


GeoSyntec  Consultants 


LETTER  OF  TRANSMITTAL 


To:  Rodney  Fncke 

_ Aerojet _ 


Date:  29-Mar-04 

From:  _ Jamey  Rosen 

Project  & 

Task  No.: 


Via: 

For: 

□  Messenger 

□  Approval 

0  Mail 

0  Your  Use 

□  Courier 

□  As  Requested 

□  E-Mail 

□  Review 

□  Facsimile 

□  For  Comment 

□ 

Number  of 
Copies 

Drawing 

Number 

Date 

Description 

2 
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Remarks: 
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Test  Results  for  Gene-Trac  Dehalococcoides  Assay 


Customer  Contact:  Jamey  Rosen 
Project :  Aerojet 
Date  Sampled:  27-Apr~04 
Date  Received:  29-Apr-04 


SiREM  Reference  #:  S-0224 

Report  Issued:  17-May-04 

Gel  Image  Numbers:  DHC-0101,  QIA-0036, 
AG-0212  A 

Matrix:  Groundwater 


The  Gene-Trac  Dehalococcoides  (DHC)  test  is  a  polymerase  chain  reaction  (PCR)  assay  used  to  detect 
the  1 6S  ribosomal  ribonucleic  acid  (rRNA)  gene  of  DHC  organisms.  A  test  result  of  “Detected”  indicates 
that  deoxyribonucleic  acid  (DNA)  from  a  member  of  the  DHC  group  is  present  in  the  sample.  DHC 
organisms  are  the  only  microorganisms  known  to  be  capable  of  mediating  complete  dechlorination  of 
chloroethenes  (i.e.,  tetrachloroethene,  trichloroethene,  c/s-dichloroethene,  vinyl  chloride)  to  ethene.  The 
presence  of  DHC  DNA  has  been  correlated  with  complete  dechlorination  of  chlorinated  ethenes  at 
contaminated  sites. 

Results  Summary 


Customer 

Sample 

ID 

SiREM 

ID 

Date 

Extracted 

Date 

Analyzed 

^est 
Intensity 
{%  of 
Positive 
Control) 

intensity 

Score 

Estimated 
Dehalococcoides 
16S  rRNA  Gene 
Copies  Per  Liter 

Test  Result 
Dehalococcoides 
DNA 

WNN-EW- 

1 

DHC- 

0981 

03-May-04 

1 3-May-04 

0% 

- 

<102 

Not  Detected 

WNN-MW1 

DHC- 

0982 

03-May-04 

1 3-May-04 

50% 

++ 

104-106 

Detected 

WNN-EW- 

2 

DHC- 

0983 

03-May-04 

1 3-May-04 

0% 

- 

<102 

Not  Detected 

WNN-138A 

DHC- 

0984 

03-May-04 

13-May-04 

0% 

- 

<102 

Not  Detected 

Results  Notes: 

Test  Intensity1  ~  quantitative  assessment  of  electrophoresis  band  intensity  of  PCR  product  as  a  percentage  of  the  corresponding 
positive  control  reaction.  This  value  provides  a  semi-quantitative  assessment  of  the  amount  of  Dehalococcoides  genetic  material 
present  in  the  sample. 

2  “Intensity  Score”,  categorizes  PCR  product  quantity  based  on  the  "intensity  (%  of  positive  control)”:++++  =  Very  high  band  intensity 
(greater  than  100%  of  positive  control),  +++  =  high  band  intensity  (67-100%),  ++  moderate  band  intensity  (34-66%)  +  =  low  band 
intensity  (4-33%),  -/+  =  inconclusive  (1-3%),  -  =  no  detectable  band  (0%) 

3  “Estimated  16S  rRNA  gene  copies  per  Liter”,  ranges  based  on  historical  comparisons  of  parallel  samples  tested  with  standard 
Gene-Trac  and  Quantitative  Gene-Trac  tests. 
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Sample  ID 

1  DNA 

Extraction/  PCR 
Control 

2  Primer  Set 
Reaction 

Comments 

(Where 

Applicable) 

■ 

2 

B 

1.0 

Positive 

x 

X 

X 

1.0 

Positive 

✓ 

m 

✓ 

WNN-EW-2 

1.0 

Negative 

n 

X 

B 

PCR  amplifiable 
DNA  not 
extractable  from 
sample 

WNN-138A 

1.0 

Positive 

B 

X 

X 

Laboratory  Controls 

Description 

2  Primer  Set 
Reaction 

Comments 

1 

2 

3 

Positive  Control 

Assay  with  cloned  DHC 
gene  105  copies  (Lot# 
22041044574) 

✓ 

V 

✓ 

Normal 

Positive  Control 

KB-1  Genomic  DNA 

✓ 

V 

✓ 

Normal 

DNA  extraction  blank 

DNA  extraction  sterile  water 

(DB-0147) 

X 

D 

X 

Normal 

Notes: 

DHC  -  Dehalococcoides 

16  S  rRNA  Gene  - 16  S  ribosomal  ribonucleic  acid  gene 

DNA  -  Deoxyribonucleic  Acid 

PCR  -  Polymerase  Chain  Reaction 

|jg  -  micrograms 

na  -  not  applicable 

1  Assessment  for  presence  of  PCR  amplifiable  Bacteria  DNA  using  universal  primers. 

2  PCR  Primers  that  exhibited  positive  or  negative  reactions 
S-  primer  set  positive 

x  -  primer  set  negative 

0  -  primer  set  used  for  semi-quantitative  test  result  of  DHC  in  sample  (strongest  reaction) 


Analyst:  l? "/ .  //  / ,  /  4 

Xftnena  Druar  B.Sc. 
laboratory  Technologist 


Reviewed  by: 


Philip  Dennis,  IVI.A.Sc. 
Technology  Manager 
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California  Laboratory  Services 

3249  Fitzgerald  Road  Rancho  Cordova,  CA  95742 


August  13,  2003 


CLS  Work  Order  #:  CMH0084 
CO C  #:  39476 


Scott  Felton 
Geo  Syntec  Consultants 
1500  Newell  Ave.,  Ste.  800 
Walnut  Creek,  CA  94596 

Project  Name:  Aerojet-' WNN 


Enclosed  are  the  results  of  analyses  for  samples  received  by  the  laboratory  on  08/05/03  12:30.  Samples  were 
analyzed  pursuant  to  client  request  utilizing  EPA  or  other  ELAP  approved  methodologies.  I  certify  that  the 
results  are  in  compliance  both  technically  and  for  completeness. 

Analytical  results  are  attached  to  this  letter.  Please  call  if  we  can  provide  additional  assistance. 


Sincerely, 


James  Liang,  Ph.D. 
Laboratory  Director 


CA  DOHS  ELAP  Accreditation/Registration  number  1 233 


California  Laboratory  Services 


08/13/03  15:26 

Geo  Syntec  Consultants 

1500  Newell  Ave.,  Ste.  800 
Walnut  Creek,  CA  94596 

Project:  Aerojet- WNN 

.  ,v  ,  ,  .  CCS  Work  Order  #:  CM  1 10084 

Project  Number:  [none] 

Project  Manager:  Scott  Felton  COC  #:  39476 

Conventional  Chemistry  Parameters  by  APHA/EPA  Methods 

Analyte 

Reporting 

Result  Limit  Units  Dilution  Batch  Prepared  Analyzed  Method  Notes 

39B-0804-1445  (CMH0084-01)  Water  Sampled:  08/04/03  14:45  Received:  08/05/03  12:30 


Chlorate  ND  0.020  mg/L  I  CH30527  08/05/03 

39A-0804-1720  (CMH0084-02)  Water  Sampled:  08/04/03  17:20  Received:  08/05/03  12:30 


08/05/03 


Chlorate  0.040  0.020  mg/L  1  CH30527  08/05/03  08/05/03 

138A-0805-0830  (CMH0084-03)  Water  Sampled:  08/05/03  08:30  Received:  08/05/03  12:30 


Chlorate  ND  0.020  mg/L  1  CH30527  08/05/03 

MW1-0805-0845  (CMH0084-04)  Water  Sampled:  08/05/03  08:45  Received:  08/05/03  12:30 


08/05/03 


EPA  300.0 


EPA  300.0 


EPA  300.0 


Chlorate  0.032  0.020  mg/L  1  CH30527  08/05/03  08/05/03 

38A-0805-1045  (CMH0084-05)  Water  Sampled:  08/05/03  10:45  Received:  08/05/03  12:30 


Chlorate 


ND 


0.020  mg/L 


1 


CH30527  08/05/03 


08/05/03 


EPA  300.0 


EPA  300.0 


CA  DOHS  ELAP  Accreditation/Registration  Number  1233 

3249  Fitzgerald  Road  Rancho  Cordova,  CA  95742  www.californialab.com  916-638-7301  Fax:  91 6-638-4510 


Cali  .  Jp*  O  IKkJSJI  Al  Laboratory  Services 


08/13/03  15:26 


Project:  Aerojet-WNN 

1500  Newell  Ave„  Ste.  800 

Project  Number:  [none] 

CLS  W  ork  Order  U:  CMH0084 

Project  Manager:  Scott  Felton 

COC  #:  39476 

Notes  and  Definitions 


DET  Analyte  DETECTED 

ND  Analyte  NOT  DETECTED  at  or  above  the  reporting  limit 

NR  Not  Reported 

dry  Sample  results  reported  on  a  dry  weight  basis 

RPD  Relative  Percent  Difference 


Ca  lifornia  La  bora  tor  y  Ser  vices 

3249  Fitzgerald  Road  Rancho  Cordova,  CA  95742 


September  02,  2003 


CL S  Work  Order  #:  CMH0406 

COC  #: 


Scott  Felton 
Geo  Syntec  Consultants 
1 500  Newell  Ave.,  Ste.  800 
Walnut  Creek,  CA  94596 

Project  Name:  TR0018 


Enclosed  are  the  results  of  analyses  for  samples  received  by  the  laboratory  on  08/14/03  10:00. 
Samples  were  analyzed  pursuant  to  client  request  utilizing  EPA  or  other  ELAP  approved 
methodologies.  I  certify  that  the  results  are  in  compliance  both  technically  and  for  completeness. 

Analytical  results  are  attached  to  this  letter.  Please  call  if  we  can  provide  additional  assistance. 


Sincerely, 


James  Liang,  Ph.D. 
Laboratory  Director 


CA  DOHS  ELAP  Accreditation/Registration  number  1233 


California  La  bora  tor  y  Ser  vices 


09/02/03  10:17 


Geo  Syntec  Consultants 

1500  Newell  Ave.,  Ste.  800 

Project: 
Project  Number: 

TR0018 

18 

CLS  Work  Order  #;  CMH0406 

Walnut  Creek,  CA  94596 

Project  Manager: 

Scott  Felton 

COC  #: 

Conventional  Chemistry  Parameters  by  APHA/EPA  Methods 


Analyte 

Result 

Reporting 

Limit 

Units  Dilution  Batch 

Prepared 

Analyzed  Method 

Notes 

EW-1  -08 14-0720  (CMH0406-01)  Water 

Sampled:  08/14/03  07:20 

Received:  08/14/03  10:00 

Chlorate 

0.021 

0.020 

mg/L  1  CH31314 

08/28/03 

08/28/03  EPA  300.0 

EW-2-08 14-09 15  (CMH0406-02)  Water 

Sampled:  08/14/03  09:15 

Received:  08/14/03  10:00 

Chlorate  0.020  0.020  mg/L  1  CH31314  08/28/03  08/28/03  EPA  300.0 


CA  DOHS  ELAP  Accreditation/Registration  Number  1233 

3249  Fitzgerald  Road  Rancho  Cordova,  CA  95742  www.califomialab.com  916-638-7301 


Fax:  916-638-4510 


California  Laboratory  Ser vices 


09  02/03  10:17 


Geo  Syntcc  Consultants 

1500  Newell  Ave.,  Ste.  800 

Project: 
Project  Number: 

TR0018 

18 

CIS  Work  Order  #:  CMH0406 

Walnut  Creek,  CA  94596 

Project  Manager: 

Scott  Felton 

COC  #: 

Notes  and  Definitions 


DET  Analyte  DETECTED 

ND  Analyte  NOT  DETECTED  at  or  above  the  reporting  limit 

NR  Not  Reported 

dry  Sample  results  reported  on  a  dry  weight  basis 

RPD  Relative  Percent  Difference 


California  La  bora  tor  y  Ser  vices 

3249  Fitzgerald  Road  Rancho  Cordova,  CA  95742 


September  1 1 , 2003  CLS  Work  Order  #:  CMI022 1 

COC  #:  31221 

Scott  Felton 
Geo  Syntec  Consultants 
1500  Newell  Ave.,  Ste.  800 
Walnut  Creek,  CA  94596 

Project  Name:  Aerojet- WNN 


Enclosed  are  the  results  of  analyses  for  samples  received  by  the  laboratory  on  09/08/03  14:50. 
Samples  were  analyzed  pursuant  to  client  request  utilizing  EPA  or  other  ELAP  approved 
methodologies.  I  certify  that  the  results  are  in  compliance  both  technically  and  for  completeness. 

Analytical  results  are  attached  to  this  letter.  Please  call  if  we  can  provide  additional  assistance. 


Sincerely, 


James  Liang,  Ph.D. 
Laboratory  Director 


CA  DOHS  ELAP  Accreditation/Registration  number  1233 


California  La  bora  tory  Ser  vices 


09/11/03  12:11 


Geo  Syntec  Consultants 

Project:  Aerojet-WNN 

CLS  Work  Order  #:  CM 102  21 

1500  Newell  Ave.,  Ste.  800 

Project  Number:  TR0018/18 

Walnut  Creek,  CA  94596 

Project  Manager:  Scott  Felton 

COC#:  31221 

Conventional  Chemistry  Parameters  by  APHA/EPA  Methods 


Analyte 

Result 

Reporting 

Limit 

Units  Dilution  Batch 

Prepared 

Analyzed 

Method 

Notes 

138-0908-1017  (CMI022I-01)  Water  Sampled:  09/08/03  10:17  Received:  09/08/03  14:50 

Chlorate 

0.045 

0.020 

mg/L  1  CI30903 

09/09/03 

09/10/03 

EPA  300.0 

MW -1-0908-1 112  (CM  1022 1-02)  Water 

Sampled:  09/08/03  11:12 

Received:  09/08/03  14:50 

Chlorate 

ND 

0.020 

mg/L  1  CI30903 

09/09/03 

09/10/03 

EPA  300.0 

EW-1 -0908-1 450  (CM10221-03)  Water 

Sampled:  09/08/03  14:50 

Received:  09/08/03  14:50 

Chlorate 

0.021 

0.020 

mg/L  1  CI30903 

09/09/03 

09/10/03 

EPA  300.0 

EW-2-0908-1415  (CMI0221-04)  Water 

Sampled:  09/08/03  14:15 

Received:  09/08/03  14:50 

Chlorate 

0.020 

0.020 

mg/L  1  CI30903 

09/09/03 

09/10/03 

EPA  300.0 

RW-1-0908-1332  (CMI0221-05)  Water 

Sampled:  09/08/03  13:32 

Received:  09/08/03  14:50 

Chlorate 

ND 

0.020 

mg/L  1  C130903 

09/09/03 

09/10/03 

EPA  300.0 

CA  DOHS  ELAP  Accreditation/Registration  Number  1233 

3249  Fitzgerald  Road  Rancho  Cordova,  CA  95742  www.califomialab.com  916-638-7301 


Fax:  916-638-4510 


California  Laboratory  Services 

3249  Fitzgerald  Road  Rancho  Cordova,  CA  95742 


October  07,  2003 


CLS  Work  Order  #:  CMI0976 
COC  #:  42266 


Scott  Felton 
Geo  Syntec  Consultants 
1500  Newell  Ave.,  Ste.  800 
Walnut  Creek,  CA  94596 

Project  Name:  Aerojet- WNN 


Enclosed  are  the  results  of  analyses  for  samples  received  by  the  laboratory  on  09/29/03  13:34. 
Samples  were  analyzed  pursuant  to  client  request  utilizing  EPA  or  other  ELAP  approved 
methodologies.  I  certify  that  the  results  are  in  compliance  both  technically  and  for  completeness. 

Analytical  results  are  attached  to  this  letter.  Please  call  if  we  can  provide  additional  assistance. 


Sincerely, 


James  Liang,  Ph.D. 
Laboratory  Director 


CA  DOHS  ELAP  Accreditation/Registration  number  1233 


California  Laboratory  Services 


10/07/03  15:03 


Geo  Syntec  Consultants 

1500  Newell  Ave.,  Ste.  800 

Walnut  Creek,  CA  94596 

Project:  Aerojet-WNN 
Project  Number:  [none] 

Project  Manager:  Scott  Felton 

CLS  Work  Order  #:  CM  10976 

COC  #:  42266 

Conventional  Chemistry  Parameters  by  APHA/EPA  Methods 

Analyte 

Result 

Reporting 

Limit 

Units  Dilution  Batch 

Prepared 

Analyzed 

Method 

Notes 

RW- 1-0929-0920  (CM  10976-01)  Water 

Sampled:  09/29/03  09:20 

Received:  09/29/03  13:34 

Chlorate 

ND 

0.020 

mg/L  1  CJ30111 

10/01/03 

10/01/03 

EPA  300.0 

138-0929-1008  (CMI0976-02)  Water  Sampled:  09/29/03  10:08  Received:  09/29/03  13:34 

Chlorate 

ND 

0.020 

mg/L  1  CJ301 1 1 

10/01/03 

10/01/03 

EPA  300.0 

MW- 1-0929-1 105  (CM10976-03)  Water 

Sampled:  09/29/03  11:05 

Received:  09/29/03  13:34 

Chlorate 

ND 

0.020 

mg/L  1  CJ301 1 1 

10/01/03 

10/01/03 

EPA  300.0 

EW-1 -0929-1 245  (CM  10976-04)  Water 

Sampled:  09/29/03  12:45 

Received:  09/29/03  13:34 

Chlorate 

ND 

0.020 

mg/L  1  CJ30111 

10/01/03 

10/01/03 

EPA  300.0 

EW-2-0929-1310  (CM  10976-05)  Water 

Sampled:  09/29/03  13:10 

Received:  09/29/03  13:34 

Chlorate 

ND 

0.020 

mg/L  1  CJ30111 

10/01/03 

10/01/03 

EPA  300.0 

CA  DOHS  ELAP  Accreditation/Registration  Number  1233 

3249  Fitzgerald  Road  Rancho  Cordova,  CA  95742  www.californialab.com  916-638-7301 


Fax:  916-638-4510 


California  Laboratory  Services 


10/07/03  15:03 


Geo  Syntec  Consultants 

Project: 

Aerojet-WNN 

1500  Newell  Ave„  Ste.  800 

Project  Number: 

[none] 

CL.S  Work  Order  #:  CM  10976 

Walnut  Creek,  CA  94596 

Project  Manager: 

Scott  Felton 

COC  #:  42260 

Notes  and  Definitions 


DET  Analyte  DETECTED 

ND  Analyte  NOT  DETECTED  at  or  above  the  reporting  limit 

NR  Not  Reported 

dry  Sample  results  reported  on  a  dry  weight  basis 

RPD  Relative  Percent  Difference 


California  Laboratory  Services 

3249  Fitzgerald  Road  Rancho  Cordova,  CA  95742 


November  13,  2003 


CLS  Work  Order  #:  CMJ1066 
COC  #:  43364 


Jamey  Rosen 

Geo  Syntec  Consultants-  Canada 

130  Research  Lane,  Ste,  2 

Guelph,  ONTARIO,  CANADA  N1G5G3 

Project  Name:  Aerojet-’ WNN 


Enclosed  are  the  results  of  analyses  for  samples  received  by  the  laboratory  on  10/29/03  1 1 :55. 
Samples  were  analyzed  pursuant  to  client  request  utilizing  EPA  or  other  ELAP  approved 
methodologies.  I  certify  that  the  results  are  in  compliance  both  technically  and  for  completeness. 

Analytical  results  are  attached  to  this  letter.  Please  call  if  we  can  provide  additional  assistance. 


Sincerely, 


James  Liang,  Ph.D. 
Laboratory  Director 


CA  DOHS  ELAP  Accreditation/Registration  number  1233 


California  Labora  tor y  Services 


1 1/13/03  14:33 


Geo  Syntec  Consultants-  Canada 

130  Research  Lane,  Ste.  2 

Guelph,  ONTARIO,  CANADA  N1G5G3 


Project:  Aerojet-WNN 
Project  Number:  [none] 

Project  Manager:  Jairtey  Rosen 


CLS  Work  Order  #:  CMJ1066 
COC  #:  43364 


Conventional  Chemistry  Parameters  by  APHA/EPA  Methods 


Reporting 

Analyte 

Result 

Limit  Units  Dilution 

Batch 

Prepared 

Analyzed 

Method 

Notes 

WNN-MW1  (CMJ1 066-01)  GW 

Sampled:  10/29/03  09:47 

Received:  10/29/03  11:55 

Chlorate 

ND 

0.020  mg/L  1 

CK.30808 

11/08/03 

11/11/03 

EPA  300.0 

STSW-138A  (CM J1 066-02)  GW 

Sampled:  10/29/03  10:41 

Received:  10/29/03  11:55 

Chlorate 

ND 

0.020  mg/L  1 

CK30808 

1 1/08/03 

11/11/03 

EPA  300.0 

CA  DOHS  ELAP  Accreditation/Registration  Number  1233 

3249  Fitzgerald  Road  Rancho  Cordova,  CA  95742  www.califomialab.com  916-638-7301 


Fax:  916-638-4510 


California  Cabora  tor  y  S er vices 


1 1/13/03  14:33 


Geo  Syntec  Consultants-  Canada 

130  Research  Lane,  Ste.  2 

Guelph,  ONTARIO,  CANADA  N1G5G3 

Project:  Aerojet-WNN 
Project  Number:  [none] 

Project  Manager:  Jamey  Rosen 

CI.S  Work  Order  #:  CMJ1066 

COC  #:  43364 

Notes  and  Definitions 

DET 

Analyte  DETECTED 

ND 

Analyte  NOT  DETECTED  at  or  above  the  reporting  limit 

NR 

Not  Reported 

dry 

Sample  results  reported  on  a  dry  weight  basis 

RPD 

Relative  Percent  Difference 

California  Laboratory  Services 

3241  Fitzgerald  Road  Rancho  Cordova,  C'A  95742 


November  1 3,  2003 


CLS  Work  Order  #:  CMK0021 
COC  #:  42265 


Jamey  Rosen 

Geo  Syntec  Consultants-  Canada 

130  Research  Lane.  Ste.  2 

Guelph,  ONTARIO,  CANADA  N1G5G3 

Project  Name:  Aerojet-WNN 


Enclosed  are  the  results  of  analyses  for  samples  received  by  the  laboratory  on  1 1/03/03  13:25.  Samples  were 
analyzed  pursuant  to  client  request  utilizing  EPA  or  other  ELAP  approved  methodologies.  I  certify  that  the 
results  are  in  compliance  both  technically  and  for  completeness. 

Analytical  results  are  attached  to  this  letter.  Please  call  if  we  can  provide  additional  assistance. 


Sincerely, 


James  Liang,  Ph.D. 
Laboratory  Director 


CA  DOHS  ELAP  Accreditation/Registration  number  1233 


RY  SeR 


Geo  Syntec  Consultants-  Canada 

Project:  Aerojet-WNN 

CLS  Work  Order  #:CMK0021 

130  Research  Lane,  Ste.  2 

Project  Number:  [none] 

Guelph,  ONTARIO.  CANADA  N 1 G5G3 

Project  .Manager:  Jamey  Rosen 

COC  #:  42265 

Conventional  Chemistry  Parameters  by  APHA/EPA  Methods 


Reporting 

Analyte 

Result 

Limit  Units 

Dilution  Batch 

Prepared  Analyzed 

Method 

Notes 

WNN-RW-l  (CMK002I-01)  Water  Sampled:  1 1/03/03  09:50  Received:  11/03/03  13:25 


Chlorate  ND  0.020  mg/L  1  CK.30808  11/08/03  11/11/03 

WNN-EW-2  (CMK002 1-02)  Water  Sampled:  11/03/03  12:05  Received:  11/03/03  13:25 


Chlorate  ND  0.020  mg/L  1  CK30808  11/08/03  11/11/03 

WNN-EW-1  (CMK0021-03)  Water  Sampled:  11/03/03  12:50  Received:  11/03/03  13:25 


Chlorate  ND  0.020  mg/L  1  CK30808  11/08/03  11/11/03 


EPA  300.0 


EPA  300.0 


EPA  300.0 


CA  DOHS  ELAP  Accreditation/Registration  Number  1233 

3249  Fitzgerald  Road  Rancho  Cordova,  CA  95742  www.californialab.com  916-638-7301 


Fax:  916-638-4510 


California  Laboratory  Services 


1 1/13/03  15:32 


Geo  Syntec  Consultants-  Canada 

130  Research  Lane,  Ste.  2 

Guelph,  ONTARIO,  CANADA  N1G5G3 


Project:  Aerojet-WNN 
Project  Number:  [none] 

Project  Manager:  Jamey  Rosen 


CLS  Work  Order  #:  CM K0Q21 
COC  #:  42265 


Notes  and  Definitions 


DET  Analyte  DETECTED 

N  D  Analyte  NOT  DETECTED  at  or  above  the  reporting  limit 

NR  Not  Reported 

dry  Sample  results  reported  on  a  dry  weight  basis 

RPD  Relative  Percent  Difference 


California  Laboratory  Services 

3249  Fitzgerald  Road  Rancho  Cordova, C A  95742 


January  12,  2004 


CLS  Work  Order  #:  CNA0084 
COC  #:  42268 


Jamey  Rosen 

Geo  Syntec  Consultants-  Canada 

130  Research  Lane,  Ste,  2 

Guelph,  ONTARIO,  CANADA  N1G5G3 

Project  Name:  Aerojet-WNN 


Enclosed  are  the  results  of  analyses  for  samples  received  by  the  laboratory  on  0 1/06/04  1 3:45.  Samples  were 
analyzed  pursuant  to  client  request  utilizing  EPA  or  other  ELAP  approved  methodologies.  I  certify  that  the 
results  are  in  compliance  both  technically  and  for  completeness. 

Analytical  results  are  attached  to  this  letter.  Please  call  if  we  can  provide  additional  assistance. 


Sincerely, 


/ A  x 


«ZS~  s  \ 

James  Liang,  Ph.D.  ' 
Laboratory  Director 


CA  DOHS  ELAP  Accreditation/Registration  number  1 233 


California  Laboratory  Services 


01/12/04  15:40 


Geo  Syntec  Consultants-  Canada 

1 30  Research  Lane,  Ste.  2 

Guelph,  ONTARIO,  CANADA  N1G5G3 

Project: 
Project  Number: 
Project  Manager: 

Aerojet-WNN 

none] 

Jamey  Rosen 

CLS  Work  Order  #:  CNA0084 

COC  #:  42268 

Conventional  Chemistry  Parameters  by  APHA/EPA  Methods 

Analyte 

Result 

Reporting 

Limit  Units 

Dilution  Batch 

Prepared 

Analyzed 

Method 

Notes 

WNN-RW-1  (CNA0084-01)  Water 

Sampled:  01/06/04  09:50  Received:  01/06/04  13:45 

Chlorate 

ND 

0.020  mg/L 

1  CN00100 

01/07/04 

01/07/04 

EPA  300.0 

WNN-MW1  (CNA0084-02)  Water 

Sampled:  01/06/04  10:32  Received:  01/06/04  13:45 

Chlorate 

ND 

0.020  mg/L 

1  CN00100 

01/07/04 

01/07/04 

EPA  300.0 

STSW-138A  (CNA0084-03)  Water 

Sampled:  01/06/04  11:41  Received:  01/06/04  13:45 

Chlorate 

ND 

0.020  mg/L 

1  CN00100 

01/07/04 

01/07/04 

EPA  300.0 

WNN-EW-1  (CNA0084-04)  Water 

Sampled:  01/06/04  12:10  Received:  01/06/04  13:45 

Chlorate 

ND 

0.020  mg/L 

1  CN00100 

01/07/04 

01/07/04 

EPA  300.0 

WNN-EW-2  (CNA0084-05)  Water 

Sampled:  01/06/04  12:40  Received:  01/06/04  13:45 

Chlorate 

ND 

0.020  mg/L 

1  CN00100 

01/07/04 

01/07/04 

EPA  300.0 

CA  DOHS  ELAP  Accreditation/Registration  Number  1233 

3249  Fitzgerald  Road  Rancho  Cordova,  CA  95742  www.californialab.com  916-638-7301 


Fax:  916-638-4510 


California  Laboratory  Services 


01/12/04  15:40 


Geo  Syntec  Consultants-  Canada 

Project:  Aerojet-WNN 

CLS  Work  Order  #:  CNA0084 

130  Research  Lane,  Ste.  2 

Project  Number:  [none] 

Guelph,  ONTARIO,  CANADA  N1G5G3 

Project  Manager:  Jamey  Rosen 

COC  #:  42268 

Notes  and  Definitions 


DET  Analyte  DETECTED 

ND  Analyte  NOT  DETECTED  at  or  above  the  reporting  limit 

NR  Not  Reported 

dry  Sample  results  reported  on  a  dry  weight  basis 

RPD  Relative  Percent  Difference 


California  Laboratory  Services 

3249  Fitzgerald  Road  Rancho  Cordova,  C A  95742 


April  14,  2004 


CLS  Work  Order  #:  CNC1065 
COC  #:  42271 


Jamey  Rosen 

Geo  Syntec  Consultants-  Canada 

130  Research  Lane,  Ste.  2 

Guelph,  ONTARIO,  CANADA  N1G5G3 

Project  Name:  Aerojet-WNN 


Enclosed  are  the  results  of  analyses  for  samples  received  by  the  laboratory  on  03/3 1/04  1 3:32.  Samples  were 
analyzed  pursuant  to  client  request  utilizing  EPA  or  other  ELAP  approved  methodologies.  I  certify  that  the 
results  are  in  compliance  both  technically  and  for  completeness. 

Analytical  results  are  attached  to  this  letter.  Please  call  if  we  can  provide  additional  assistance. 


Sincerely, 


James  Liang,  Ph.D. 
Laboratory  Director 


CA  DOHS  ELAP  Accreditati on/Registration  number  1233 
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Q  Q  Q  Q 


SAMPLE  RETENTION  TIME 


PRINT  NAME  /  COMPANY 


PRESERVATIVES:  (1)  HCL 

_ (2)  HNO  3 


DATE  /TIME 


RECEIVED  BY  (SIGN) 


(3)  =  COLD  ~~ 
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PRINT  NAME  /  COMPANY 
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California  Laboratory  Services 


04/14/04  11:12 


Geo  Svntec  Consultants-  Canada 

Project:  Aerojet-WNN 

C’LS  Work  Order  #:CNC1065 

1 30  Research  Lane,  Ste.  2 

Project  Number:  [none] 

Guelph,  ONTARIO,  CANADA  N1G5G3 

Project  Manager:  Jamey  Rosen 

COC  #:  42271 

Conventional  Chemistry  Parameters  by  APHA/EPA  Methods 


Analyte 

Reporting 

Result  Limit  Units  Dilution 

Batch 

Prepared 

Analyzed 

Method 

Notes 

WNN-RW-1  (CNC1 065-01)  GW 

Sampled:  03/31/04  09:55 

Received:  03/31/04  13:32 

Chlorate 

ND 

0.020  mg/L  1 

CN02686 

04/05/04 

04/05/04 

EPA  300.0 

WNN-EW-1  (CNC1065-02)  GW 

Sampled:  03/31/04  10:45 

Received:  03/31/04  13:32 

Chlorate 

ND 

0.020  mg/L  1 

CN02686 

04/05/04 

04/05/04 

EPA  300.0 

WNN-EW-2  (CNC1 065-03)  GW 

Sampled:  03/31/04  10:35 

Received:  03/31/04  13:32 

Chlorate 

ND 

0.020  mg/L  1 

CN02686 

04/05/04 

04/05/04 

EPA  300.0 

WNN-MW1  (CNC1 065-04)  GW 

Sampled:  03/31/04  10:30 

Received:  03/31/04  13:32 

Chlorate 

ND 

0.020  mg/L  1 

CN02686 

04/05/04 

04/05/04 

EPA  300.0 

STSW-138A  (CNC1065-05)  GW 

Sampled:  03/31/04  11:19 

Received:  03/31/04  13:32 

Chlorate 

ND 

0.020  mg/L  1 

CN02686 

04/05/04 

04/05/04 

EPA  300.0 

CA  DOHS  ELAP  Accreditation/Registration  Number  1233 

3249  Fitzgerald  Road  Rancho  Cordova,  CA  95742  www.californialab.com  916-638-7301 


Fax:  916-638-4510 


Cal  ifornia  Laboratory  Services 


Geo  Syntec  Consultants-  Canada 

1 30  Research  Lane,  Ste.  2 

Guelph,  ONTARIO,  CANADA  N1G5G3 


Project:  Aerojet- WNN 

Project  Number:  [none]  CLS  Work  °rder  CNC1065 

Project  Manager:  Jamey  Rosen  COC  #:  4227 1 


Notes  and  Definitions 


DPT  Analyte  DETECTED 

N'D  Analyte  NOT  DETECTED  at  or  above  the  reporting  limit 

NR  Not  Reported 

dry  Sample  results  reported  on  a  dry  weight  basis 

Relative  Percent  Difference 


RPD 


Aerojet  Environmental  Laboratory 


From: 

Sent: 

To: 

Cc: 

Subject: 


I  have  received  additional  data  for  the  project,  as  provided  in  the  attached  spreadsheet.  Please  provide  field 
measurements  and  laboratory  results  for  samples  submitted  to  your  laboratories.  I’ll  send  copies  of  the  reports  from  the 
Aerojet  laboratory. 

Bromide  was  definitely  captured  by  EW-2  and  is  being  distributed  again  by  RW-1,  as  shown  by  increasing  concentrations 
at  MW-1.  I  think  we  might  have  adequate  hydraulic  control  between  RW-1  and  EW-2.  Bromide  has  not  yet  appeared  in 
EW-1,  which  suggest  we  may  not  be  pumping  enough  at  EW-1. 

Iron  and  manganese  concentrations  appear  to  have  stablized. 


WDR-WQData.xls 


Rodney  A.  Fricke 

Aerojet  Environmental  Remediation 
PO  Box  13222,  MS-5519 
Sacramento,  CA  95813-6000 
916/355-5161 
-6145  FAX 


Fricke,  Rodney  A 

Friday,  November  14,  2003  11:54  AM 
Jamey  Rosen  (E-mail);  Scott  Felton  (E-mail) 
John  Gallinatti  (E-mail);  Evan  Cox  (E-mail) 
WNN  Data 


l 


EPA  300.0  ANIONS  IN  WATER  8Y  1C 


DIONEX  DX-500 


Constituent 

Chloride 

Nitrite 

Nitrate 

Phosphate 

Sulfate 


Oats 

08/05/03  14:24 


EPA  314.0  PERCHLORATE  BY  1C 


DIONEX  DX-500-3 


Date 

08/13/03  16:25 


Analyst 

E70080 


Submitter  0330 
Charge  Number  SAELNE2X11 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  08/05/03  12:00 
Smpl  Date-Time  08/04/03  17:20 


E24959 

PRIMARY 

1 

Result 

Units 

PQL 

MDL 

7.7 

mg/I 

0.050 

0.025 

<  0.050 

mg/I 

0.050 

0.025 

2.1 

mg/I 

0.050 

0.025 

0.10 

mg/I 

0.10 

0.050 

11 

mg/I 

0.050 

0.025 

300.0 


314.0 


PRIMARY 


Constituent 

Perchlorate 


Result 

4300 


EPA  6010  DISSOLVED  METALS,  ICP,  LIQUIDS 


TJA-61E 


Date 

08/20/03  13:05 


Analyst 

E70180 


PRIMARY 


3010  A 


601 0B 


Constituent 


Aluminum 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Copper 

Iron 

Lead 

Nickel 

Selenium 

Silver 

Thallium 

Zinc 

Antimony 

Boron 

Cobalt 

Molybdenum 

Vanadium 

Manganese 

Calcium 

Magnesium 

Sodium 

Potassium 


Result 

Units 

PQL 

MDL 

<6.20 

mg/T 

0.20 

0.10 

<0.080 

mg/I 

0.080 

0.040 

0.024 

mg/I 

0.0060 

0.0030 

<0.0010 

mg/I 

0.0010 

0.00050 

<  0.0040 

mg/I 

0.0040 

0.0020 

<  0.0080 

mg/I 

0.0080 

0.0040 

<  0.0060 

mg/I 

0.0060 

0.0030 

<0.30 

mg/I 

0.30 

0.15 

<0.060 

mg/I 

0.060 

0.030 

<  0.020 

mg/I 

0.020 

0.010 

<0.10 

mg/I 

0.10 

0.050 

<0.020 

mg/I 

0.020 

0.010 

<0.050 

mg/I 

0.050 

0.025 

<0.10 

mg/I 

0.10 

0.050 

<0.20 

mg/I 

0.20 

0.10 

<  0.040 

mg/I 

0.040 

0.020 

<  0.0080 

mg/I 

0.0080 

0.0040 

<  0.040 

mg/I 

0.040 

0.020 

<  0.0060 

mg/I 

0.0060 

0.0030 

0.017 

mg/I 

0.0050 

0.0025 

16 

mg/I 

0.14 

0.070 

9.5 

mg/I 

0.050 

0.025 

9.1 

mg/I 

0.80 

0.40 

<2.0 

mg/I 

2.0 

1.0 

Smpmdmi  afclof  condensation  product 

Spikod  sample  mkjov sry  not  within  control  krrete  (£PA  N) 

Compound  ran  at  second  diiuison 
Anaiyta  «*c®eos  calibration  range 

Esftmatnd  eonesntfation  dm  te  prasersc®  si  an  interference  CEPA  N) 


of  standard  additions 


EDL  #  200113387 
Primary  #  38A-0805-1045 
Description  38A-0805-1045 

Source  Type  LIQUID 
Sampler  GB 

Report  Distribution  R.  FRiCKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X1 1 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  08/05/03  12:00 
Smpl  Date-Time  08/05/03  10:45 


EPA  300.0  ANIONS  IN  WATER  BY  1C  300.0 


Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500 

08/05/03  16:53 

E24959 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Chloride 

4.1 

mg/I 

0.050 

0.025 

Nitrite 

<  0.050 

mg/I 

0.050 

0.025 

Nitrate 

0.71 

mg/I 

0.050 

0.025 

Phosphate 

0.11 

mg/I 

0.10 

0.050 

Sulfate 

9.5 

mg/I 

0.050 

0.025 

EPA  314.0  PERCHLORATE  BY  1C 

314.0 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500-3 

08/13/03  17:56 

E70080 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Perchlorate 

<  4.0 

ug/l 

4.0 

1.0 

EPA  6010  DISSOLVED  METALS,  ICP,  LIQUIDS 

301 0A 

601 0B 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

TJA-61E 

08/20/03  13:20 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Aluminum 

<0.20 

mg/I 

0.20 

0.10 

Arsenic 

<  0.080 

mg/I 

0.080 

0.040 

Barium 

0.047 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

<0.30 

mg/I 

0.30 

0.15 

Lead 

<  0.060 

mg/I 

0.060 

0.030 

Nickel 

<0.020 

mg/I 

0.020 

0.010 

Selenium 

<0.10 

mg/I 

0.10 

0.050 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<  0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<  0.040 

mg/I 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/I 

0.040 

0.020 

Vanadium 

0.0065 

mg/I 

0.0060 

0.0030 

Manganese 

0.019 

mg/i 

0.0050 

0.0025 

Calcium 

19 

mg/I 

0.14 

0.070 

Magnesium 

5.8 

mg/I 

0.050 

0.025 

Sodium 

10 

mg/I 

0.80 

0.40 

Potassium 

<2.0 

mg/I 

2.0 

1.0 

Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  1584? 
Sacramento,  CA  95852-1847 
(916)355-4780 


m 


EDL  #  20i 
Primary#  39B-0804-1445 
Description  39B-Q804-1445 

Source  Type  LIQUID 
SamplerGB 

Report  Distribution  R,  FRICKE,  FILE 


Charge  Number  SAELNE2X1 1 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  08/05/03  12:00 
Smpl  Date-Time  08/04/03  14:45 


EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0 

Instrument 

Date 

Analyst 

Samole  Analyzed 

Dilution  Factor 

DIONEX  DX-500 

08/05/03  14:45 

E24959 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Nitrite 

<  0.050 

mg/I 

0.050 

0.025 

Nitrate 

5.5 

mg/I 

0.050 

0.025 

Phosphate 

<0.10 

mg/I 

0.10 

0.050 

Sulfate 

18 

mg/I 

0.050 

0.025 

EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0 

Instrument 

Date 

Analyst 

SamDie  Analyzed 

Dilution  Factor 

DIONEX  DX-500 

08/05/03  14:56 

E24959 

PRIMARY 

25 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Chloride 

38 

mg/I 

1.2 

0.62 

EPA  314.0  PERCHLORATE  BY  1C 

314.0 

Instrument 

Date 

Analyst 

SamDie  Analyzed 

Dilution  Factor 

DIONEX  DX-500-3 

08/13/03  16:12 

E70080 

PRIMARY 

10 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Perchlorate 

410 

ug/l 

40 

10 

301 OA 


601  OB 


EPA  6010  DISSOLVED  METALS,  ICP,  LIQUIDS 


Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

TJA-61E 

08/20/03  12:59 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

Aluminum 

<0.20 

mg/I 

0.20 

0.10 

Arsenic 

<  0.080 

mg/I 

0.080 

0.040 

Barium 

0.075 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

0.74 

mg/I 

0.30 

0.15 

Lead 

<  0.060 

mg/I 

0.060 

0.030 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Selenium 

<0.10 

mg/I 

0.10 

0.050 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<  0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<  0.040 

mg/I 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/I 

0.040 

0.020 

Vanadium 

<  0.0060 

mg/I 

0.0060 

0.0030 

Manganese 

0.034 

mg/I 

0.0050 

0.0025 

Calcium 

31 

mg/I 

0.14 

0.070 

Magnesium 

18 

mg/I 

0.050 

0.025 

Sodium 

17 

mg/I 

0.80 

0.40 

Potassium 

<2.0 

mg/I 

2.0 

1.0 

Qata  Raa  Deiimtipns  Ost.aiiie.ra 


A-  Suspected  aldol  condensation  product 
8-  Analyte  detected  in  blank 

C-  Spiked  sample  recovery  not  within  control  limits  (EPA  N) 

D-  Compound  ran  at  second  dilution 
6-  Analyte  exceeds  calibration  range 

F-  Estimated  concentration  due  to  presence  of  an  interference  (EPA  N) 


G-  Duplicate  analysis  not  within  control  limits  (EPA*) 

H-  Correlation  coefficient  for  MSA  less  than  0.995  (EPA  +) 

J-  Estimated  Value 

M-  Duplicate  injection  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


MDL-  Method  Detection  Limit 
PQL-  Practical  Quantifation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 


FLG 


EDL  #  200113386 
Primary  #  MWi-0805-0845 
Description  MWi-0805-0845 
Source  Type  LIQUID 
Sampler  GB 

Report  Distribution  R,  FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X11 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  08/05/03  12:00 
Smpl  Date-Time  08/05/03  08:45 


EPA  300.0  ANIONS 

IN  WATER  BY  1C 

300.0 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500 

08/05/03  16:32 

E24959 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Chloride 

2.6 

mg/I 

0.050 

0.025 

Nitrite 

<  0.050 

mg/I 

0.050 

0.025 

Nitrate 

1.0 

mg/I 

0.050 

0.025 

Phosphate 

<0.10 

mg/I 

0.10 

0.050 

Sulfate 

9.0 

mg/I 

0.050 

0.025 

EPA  314.0  PERCHLORATE  BY  1C 

314.0 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500-3 

08/13/03  18:10 

E70080 

PRIMARY 

10 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Perchlorate 

1400 

ug/l 

40 

10 

EPA  6010  DISSOLVED  METALS,  ICP, 

LIQUIDS 

301 0A 

601 0B 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

TJA-61E 

08/20/03  13:15 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Aluminum 

<0.20 

mg/I 

0.20 

0.10 

Arsenic 

<  0.080 

mg/I 

0.080 

0.040 

Barium 

0.0061 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0,0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

0.66 

mg/I 

0.30 

0.15 

Lead 

<0.060 

mg/I 

0.060 

0.030 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Selenium 

<0.10 

mg/I 

0.10 

0.050 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<  0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<  0.040 

mg/I 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/I 

0.040 

0.020 

Vanadium 

<  0.0060 

mg/I 

0.0060 

0.0030 

Manganese 

0.055 

mg/'l 

0.0050 

0.0025 

Calcium 

11 

mg/I 

0.14 

0.070 

Magnesium 

6.7 

mg/1 

0.Q50 

0.025 

Sodium 

8.1 

mg/I 

0.80 

0.40 

Potassium 

<2.0 

mg/I 

2.0 

1.0 

A-  Suspected  afdot  oondenMtiott  pftsdwd 
8“  Afsasyw  detected  #t  blartis 

C-  Spiked  sample  mcmaty  not  wt&un  control  limits  (EFA  N5 
0-  Compound-  cm  as  second  difutson 
E-  Analyte  exceeds  eaSbmtsjn  range 

f-  Estimated  concenlrason  clue  83  presence  of  an  interference  lEPA  N) 


Anal) 

Page 

Reported  on:  2 


Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
Sacramento.  CA  95852-1847 
(916)355-4780 


ysis  Report 

1  of  2 
7  AUG  2003 


EDL  #  200113385 
Primary#  138A-0805-0830 
Description  138A-0805-0830 

Source  Type  LIQUID 
Sampler  GB 

Report  Distribution  R,  FRICKE.  FILE 


Submitter  0330 
Charge  Number  SAELNE2X11 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  08/05/03  12:00 
Smpl  Date-Time  08/05/03  08:30 


EPA  300.0  ANIONS  IN  WATER  BY  IC  300.0 

Instrument  Date  Analyst  Sample  Analyzed  Dilution  Factor 

DIONEX  DX-500  08/05/03  15:06  E24959  PRIMARY  1 


Comment  Chloride  MS/MSD  recoveries  are  greater  than  120%. 


Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Chloride 

2.4 

mg/I 

0.050 

0.025 

C 

Nitrite 

<  0.050 

mg/I 

0.050 

0.025 

Nitrate 

1.7 

mg/I 

0.050 

0.025 

Phosphate 

0.21 

mg/I 

0.10 

0.050 

Sulfate 

9.7 

mg/I 

0.050 

0.025 

EPA  314.0  PERCHLORATE  BY  IC 

314.0 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500-3 

08/13/03  16:38 

E70080 

PRIMARY 

50 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Perchlorate 

2600 

ug/l 

200 

50 

EPA  6010  DISSOLVED  METALS, 

ICP,  LIQUIDS 

301 0A 

601 0B 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

TJA-61E 

08/20/03  13:10 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Aluminum 

<0.20 

mg/I 

0.20 

0.10 

Arsenic 

<  0.080 

mg/I 

0.080 

0.040 

Barium 

0.022 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

<0.30 

mg/I 

0.30 

0.15 

Lead 

<  0.060 

mg/I 

0.060 

0.030 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Selenium 

<0.10 

mg/I 

0.10 

0.050 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<  0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<  0.040 

mg/I 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/1 

0.040 

0.020 

Vanadium 

0.0064 

mg/I 

0.0060 

0.0030 

Manganese 

0.0090 

mg/I 

0.0050 

0.0025 

Calcium 

12 

mg/1 

0.14 

0.070 

Magnesium 

7.1 

mg/1 

0.050 

0.025 

Sodium 

8.1 

mg/I 

0.80 

0.40 

Potassium 

<2.0 

mg/I 

2.0 

1.0 

Data  Bao  Definitions 

A-  Suspected  afcfei I  s^tdermattor!  product.  G-  Duplicate  analysts  not  within  contra*  feitsis  (ErAD 

0-  Analyte  detected  in  blank  H~  Correlation  coefficient  to?  MSA  less  than  0.996  f£PA  *) 

C-  Spiked  sample  raoovary  not  w*tta?t  control  iwwfs  (ERA  N)  j-  Estimated  Value 

0-  Compound  ran  at  second  dsutio??  M~  DupScate  infection  pf®c@»n  not  mat 

B~  Analyte  exceeds  calibration  range  N-  Presumptive  evidence  of  a  compound 

F»  Estimated  coocentfaeon  due  so  presence  of  an  interference  (ERA  N)  S-  Coneeniralicn  determined  by  meftod  of  standard  additions 


MOL-  Method  Detection  Limit 
POL-  Practical  GuafiltiaBors  Umii 
NO  -  Not  Detected  above  the  MOL 
FLO-  Data  Flag 


EDL  *  2001 14098 
Primary  #  MW-2-081 4-0840 
Description  MW-2-081 4-0840 

Source  Type  LIQUID 
Sampler  SF 

Report  Distribution  R.  FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X1 1 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  08/14/03  10:22 
Smpl  Date-Time  om 4/03  08:40 


EPA  8260  TENTATIVELY  IDENTIFIED  CMPDS 


5030B 


8260B 


Instrument 

HP-2 


Date 

08/14/03  21:23 


Analyst 

E24985 


Comment  No  qualifying  unidentified  peaks  were  found  in  this  sample. 

Constituent  Result 


Sample  Analyzed 
PRIMARY 


Units  PQL 


Dilution  Factor 
1 


MDL 


FLG 


EPA  8260  VOLATILE  ORGANICS  BY  GC/MS 


Instrument 

HP-2 


Pate 

08/14/03  21:23 


Analyst 

E24985 


5030B 


Sample  Analyzed 
PRIMARY 


8260B 


Dilution  Factor 
1 


Constituent 

Result 

Units 

PQL 

MDL 

Dichlorodifluoromethane 

<  10 

ug/1 

10 

5.0 

Chloromethane 

<  10 

ug/l 

10 

5.0 

Vinyl  Chloride 

<  10 

ug/l 

10 

5.0 

Bromomethane 

<  10 

ug/1 

10 

5.0 

Chloroethane 

<  10 

ug/l 

10 

5.0 

T  richlorofiuoromethane 

<5.0 

ug/l 

5.0 

2.5 

Acetone 

<20 

ug/l 

20 

10 

1,1-Dichloroethene 

<5.0 

ug/1 

5.0 

2.5 

Freon  1 1 3 

<5.0 

ug/l 

5.0 

2.5 

Dichloromethane 

<5.0 

ug/1 

5.0 

2.5 

Carbon  disulfide 

<5.0 

ug/1 

5.0 

2.5 

t-1 ,2-Dichloroethene 

<5.0 

ug/1 

5.0 

2.5 

1,1-Dichloroethane 

<5.0 

ug/l 

5.0 

2.5 

Vinyl  acetate 

<20 

ug/1 

20 

10 

Methyl  ethyl  ketone 

<20 

ug/1 

20 

10 

c-1 ,2-Dichloroethene 

<5.0 

ug/l 

5.0 

2.5 

Chloroform 

<  5.0 

ug/1 

5.0 

2.5 

1,1,1-Trichloroethane 

<5.0 

ug/l 

5.0 

2.5 

1 ,2-Dichloroethane 

<5.0 

ug/1 

5.0 

2.5 

Carbon  tetrachloride 

<5.0 

ug/l 

5.0 

2.5 

Benzene 

<5.0 

ug/1 

5.0 

2.5 

Trichloroethene 

<5.0 

ug/1 

5.0 

2.5 

1 ,2-Dichloropropane 

<5.0 

ug/1 

5.0 

2.5 

Bromodichloromethane 

<5.0 

ug/l 

5.0 

2.5 

2-Chloroethyl  vinyl  ether 

<  10 

ug/l 

10 

5.0 

Methyl  isobutyl  ketone 

<20 

ug/1 

20 

10 

c-1 ,3-Dichloropropene 

<5.0 

ug/l 

5.0 

2.5 

t-1 ,3-Dichloropropene 

<5.0 

ug/1 

5.0 

2.5 

Toluene 

<5.0 

ug/l 

5.0 

2.5 

1 ,1 ,2-Trichloroethane 

<5.0 

ug/l 

5.0 

2.5 

2-Hexanone 

<20 

ug/l 

20 

10 

Dibromochloromethane 

<  5.0 

ug/1 

5.0 

2.5 

Tetracnioroethene 

<5.0 

ug/l 

5.0 

2.5 

Chlorobenzene 

<5.0 

ug/1 

5.0 

2.5 

Ethylbenzene 

<  5.0 

ug/l 

5.0 

2.5 

m-Xylene/p-Xylene 

<  10 

ug/1 

10 

5.0 

Styrene 

<5.0 

ug/1 

5.0 

2.5 

o-Xylene 

<5.0 

ug/1 

5.0 

2.5 

Bromoform 

<5.0 

ug/l 

5.0 

2.5 

1 ,1 ,2,2-Tetrachloroethane 

<5.0 

ug/l 

5.0 

2.5 

FLG 


Aoali 

Page 
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EDL  #  200114097 
Primary#  MW-1-0813-1415 
Description  MW-1-0813-1415 

Source  Type  LIQUID 
Sampler  SF 

Report  Distribution  R.  FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X11 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  08/14/03  10:22 
Smpl  Date-Time  08/13/03  14:15 


EPA  8260  TENTATIVELY  IDENTIFIED  CMPDS 


5030B  8260B 


Instrument  Pate  Analyst  Sample  Analyzed  Dilution  Factor 

HP-2  08/14/03  20:55  E24985  PRIMARY  1 


Comment  No  qualifying  unidentified  peaks  were  found  in  this  sample. 

Constituent  Result  Units  PQL  MDL  FLG 


EPA  8260  VOLATILE  ORGANICS  BY  GC/MS  5030B  8260B 


Instrument  Date 

HP-2  08/14/03  20:55 

Constituent 

Analyst 

E24985 

Result 

Sample  Analyzed 
PRIMARY 

Units  PQL 

Dilution  Factor 
1 

MDL 

Dichlorodifluoromethane 

<  10 

ug/l 

10 

5.0 

Chloromethane 

<  10 

ug/1 

10 

5.0 

Vinyl  Chloride 

<  10 

ug/l 

10 

5.0 

Bromomethane 

<  10 

ug/1 

10 

5.0 

Chloroethane 

<  10 

ug/1 

10 

5.0 

Trichlorofluoromethane 

<5.0 

ug/1 

5.0 

2.5 

Acetone 

<20 

ug/1 

20 

10 

1 ,1-Dichloroethene 

<5.0 

ug/1 

5.0 

2.5 

Freon  113 

<5.0 

ug/1 

5.0 

2.5 

Dichloromethane 

<5.0 

ug/l 

5.0 

2.5 

Carbon  disulfide 

<5.0 

ug/1 

5.0 

2.5 

t-1 ,2-Dichloroethene 

<5.0 

ug/1 

5.0 

2.5 

1,1-Dichloroethane 

<5.0 

ug/1 

5.0 

2.5 

Vinyl  acetate 

<20 

ug/1 

20 

10 

Methyl  ethyl  ketone 

<20 

ug/l 

20 

10 

c-1 ,2-Dichloroethene 

<5.0 

ug/1 

5.0 

2.5 

Chloroform 

<5.0 

ug/1 

5.0 

2.5 

1,1,1-Trichloroethane 

<5.0 

ug/1 

5.0 

2.5 

1,2-Dichloroethane 

<5.0 

ug/1 

5.0 

2.5 

Carbon  tetrachloride 

<5.0 

ug/l 

5.0 

2.5 

Benzene 

<5.0 

ug/l 

5.0 

2.5 

Trichloroethene 

<5.0 

ug/1 

5.0 

2.5 

1 ,2-Dichloropropane 

<5.0 

ug/1 

5.0 

2.5 

Bromodichloromethane 

<5.0 

ug/1 

5.0 

2.5 

2-Chloroethyl  vinyl  ether 

<  10 

ug/l 

10 

5.0 

Methyl  isobutyl  ketone 

<20 

ug/l 

20 

10 

c-1 ,3-Dichioropropene 

<5.0 

ug/1 

5.0 

2.5 

t-1 ,3-Dichloropropene 

<5.0 

ug/1 

5.0 

2.5 

Toluene 

<5.0 

ug/1 

5.0 

2.5 

1,1 ,2-Trichloroethane 

<5.0 

ug/1 

5.0 

2.5 

2-Hexanone 

<20 

ug/1 

20 

10 

Dibromochloromethane 

<5.0 

ug/1 

5.0 

2.5 

Tetrachloroethene 

<  5.0 

ug/1 

5.0 

2.5 

Chlorobenzene 

<5.0 

ug/1 

5.0 

2.5 

Ethylbenzene 

<5.0 

ug/1 

5.0 

2.5 

m-Xylene/p-Xylene 

<  10 

ug/1 

10 

5.0 

Styrene 

<5.0 

ug/1 

5.0 

2.5 

o-Xylene 

<5.0 

ug4 

5.0 

2.5 

Bromoform 

<5.0 

ug/l 

5.0 

2.5 

1 ,1 ,2,2-Tetrachloroethane 

<5.0 

ugl 

5.0 

2.5 
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1  of  3 
Reported  on:  05  SEP  2003 


EDL  #  200114100 
Primary#  EW-2-0814-0915 
Description  EW-2-0814-0915 
Source  Type  LIQUID 
Sampler  SF 

Report  Distribution  R.  FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X1 1 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  08/14/03  10:22 
Smpl  Date-Time  08/14/03  09:15 


EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0 

Instrument 

Date 

Analyst 

Sagifllg.  Analyzed 

Dilution  Factor 

DIONEX  DX-500 

08/14/03  17:14 

E24959 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Chloride 

3.4 

mg/I 

0.20 

0.10 

Nitrite 

<  0.050 

mg/I 

0.050 

0.025 

Nitrate 

1.4 

mg/I 

0.050 

0.025 

Phosphate 

0.31 

mg/I 

0.30 

0.15 

Sulfate 

9.4 

mg/I 

0.10 

0.050 

EPA  314.0  PERCHLORATE  BY  1C 

314.0 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500-3 

08/20/03  16:00 

E70080 

PRIMARY 

10 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Perchlorate 

2600 

ug/l 

40 

10 

EPA  6010  DISSOLVED  METALS,  ICP,  LIQUIDS 

301 0A 

601 0B 

Instrument. 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

TJA-61E 

08/27/03  10:23 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Aluminum 

<0.20 

mg/I 

0.20 

0.10 

Arsenic 

<  0.080 

mg/I 

0.080 

0.040 

Barium 

0.023 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

<0.30 

mg/I 

0.30 

0.15 

Lead 

<  0.060 

mg/I 

0.060 

0.030 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Selenium 

<0.10 

mg/I 

0.10 

0.050 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<  0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<  0.040 

mg/I 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/I 

0.040 

0.020 

Vanadium 

0.0062 

mg/I 

0.0060 

0.0030 

Manganese 

<  0.0050 

mg/I 

0.0050 

0.0025 

Calcium 

12 

mg/I 

0.14 

0.070 

Magnesium 

7.3 

mg/I 

0.050 

0.025 

Sodium 

7.9 

mg/I 

0.80 

0.40 

Potassium 

<2.0 

mg/I 

2.0 

1.0 

Environmental  Laboratory 
Bidg.  02030,  P.O,  Box  15847 
Sacramento,  CA  95852-1847 
(916)355-4780 
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Reported  on:  05  SEP  2003 


EDL  #  200114100 
Primary#  EW-2-0814-0915 
Description  EW-2-0814-0915 
Source  Type  LIQUID 
Sampler  SF 

Report  Distribution  R,  FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X11 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  08/14/03  10:22 
Smpl  Date-Time  08/14/03  09:15 


EPA  8260  TENTATIVELY  IDENTIFIED  CMPDS 


5030B 


8260B 


instrument 

HP-2 


Date 

08/14/03  22:19 


Analyst 

E24985 


Comment  No  qualifying  unidentified  peaks  were  found  in  this  sample. 
Constituent  Result 


Sample  Analyzed 
PRIMARY 


Units 


PQL 


Dilution  Factor 
1 


MDL 


FLG 


EPA  8260  VOLATILE  ORGANICS  BY  GC/MS 


5030B 


8260B 


Instrument 

HP-2 


Date 

08/14/03  22:19 


Analyst 

E24985 


Sample  Analyzed 
PRIMARY 


Dilution  Factor 
1 


Constituent 

Result 

Units 

PQL 

MDL 

Dichlorodifluoromethane 

<76 

ug/l 

10 

5.0 

Chloromethane 

<  10 

ug/l 

10 

5.0 

Vinyl  Chloride 

<  10 

ug/l 

10 

5.0 

Bromomethane 

<  10 

ug/l 

10 

5.0 

Chloroethane 

<  10 

ug/l 

10 

5.0 

T  richlorofluoromethane 

<5.0 

ug/l 

5.0 

2.5 

Acetone 

<20 

ug/l 

20 

10 

1,1-Dichloroethene 

<5.0 

ug/l 

5.0 

2.5 

Freon  113 

<5.0 

ug/l 

5.0 

2.5 

Dichloromethane 

<5.0 

ug/l 

5.0 

2.5 

Carbon  disulfide 

<5.0 

ug/l 

5.0 

2.5 

t-1 ,2-Dichloroethene 

<5.0 

ug/l 

5.0 

2.5 

1 ,1-Dichloroethane 

<5.0 

ug/l 

5.0 

2.5 

Vinyl  acetate 

<20 

ug/l 

20 

10 

Methyl  ethyl  ketone 

<20 

ug/l 

20 

10 

c-1 ,2-Dichloroethene 

<5.0 

ug/l 

5.0 

2.5 

Chloroform 

<5.0 

ug/l 

5.0 

2.5 

1,1,1-Trichloroethane 

<5.0 

ug/l 

5.0 

2.5 

1 ,2-Dichloroethane 

<5.0 

ug/l 

5.0 

2.5 

Carbon  tetrachloride 

<5.0 

ug/l 

5.0 

2.5 

Benzene 

<5.0 

ug/l 

5.0 

2.5 

Trichloroethene 

6.7 

ug/l 

5.0 

2.5 

1 ,2-Dichloropropane 

<5.0 

ug/l 

5.0 

2.5 

Bromodichloromethane 

<5.0 

ug/l 

5.0 

2.5 

2-Chloroethyl  vinyl  ether 

<  10 

ug/l 

10 

5.0 

Methyl  isobutyl  ketone 

<20 

ug/l 

20 

10 

c-1 ,3-Dichloropropene 

<5.0 

ug/l 

5.0 

2.5 

t-1 ,3-Dichloropropene 

<5.0 

ug/l 

5.0 

2.5 

Toluene 

<5.0 

ug/l 

5.0 

2.5 

1,1,2-Trichloroethane 

<5.0 

ug/l 

5.0 

2.5 

2-Hexanone 

<20 

ug/l 

20 

10 

Dibromochloromethane 

<5.0 

ug/l 

5.0 

2.5 

Tetrachloroethene 

<  5.0 

ug/l 

5.0 

2.5 

Chlorobenzene 

<5.0 

ug/l 

5.0 

2.5 

Ethylbenzene 

<5.0 

ug/l 

5.0 

2.5 

m-Xylene/p-Xylene 

<  10 

ug/l 

10 

5.0 

Styrene 

<5.0 

ug/l 

5.0 

2.5 

o-Xylene 

<5.0 

ug/l 

5.0 

2.5 

Bromoform 

<5.0 

ug/l 

5.0 

2.5 

1 , 1 ,2,2-T  etrachloroethane 

<5.0 

ug/l 

5.0 

2.5 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Perchlorate 

300 

ug/1 

4.0 

1.0 

EPA  6010  DISSOLVED  METALS,  ICP,  LIQUIDS 

301 0A 

601 0B 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

TJA-61E 

08/27/03  10:18 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Aluminum 

<0.20 

mg/I 

0.20 

0.10 

Arsenic 

<  0.080 

mg/I 

0.080 

0.040 

Barium 

0.012 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

<0.30 

mg/I 

0.30 

0.15 

Lead 

<  0.060 

mg/I 

0.060 

0.030 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Selenium 

<0.10 

mg/I 

0.10 

0.050 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<  0.040 

mg/I 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/I 

0.040 

0.020 

Vanadium 

0.0088 

mg/I 

0.0060 

0.0030 

Manganese 

<  0.0050 

mg/I 

0.0050 

0.0025 

Calcium 

13 

mg/I 

0.14 

0.070 

Magnesium 

6.7 

mg/I 

0.050 

0.025 

Sodium 

9.8 

mg/I 

0.80 

0.40 

Potassium 

<2.0 

mg/I 

2.0 

1.0 

Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1847 
(916)355-4780 


2  of  3 
Reported  on:  05  SEP  2003 


EDL  #  2001 14099  Submitter  0330 


Primary#  EW-1  -081 4-0720 
Description  EW-1 -0814-0720 
Source  Type  LIQUID 

Sampler  SF 

Report  Distribution  R.  FRICKE,  FILE 

Charge  Number 
Chain  of  Custody 
Released  By 
Reed  Date-Time 
Smpl  Date-Time 

SAELNE2X1 1 

YES 

E23393 

08/14/03  10:22 

08/14/03  07:20 

EPA  8260  TENTATIVELY  IDENTIFIED  CMPDS 

5030B 

8260B 

Instrument  Date 

Analyst 

SamDle  Analyzed 

Dilution  Factor 

HP-2  08/14/03  21:51 

E24985 

PRIMARY 

1 

Comment  No  qualifying  unidentified  peaks  were  found  in  this  sample. 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

EPA  8260  VOLATILE  ORGANICS  BY  GC/MS 

5030B 

8260B 

Instrument  Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

HP-2  08/14/03  21:51 

E24985 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Dichlorodifluoromethane 

<  10 

ug/l 

10 

5.0 

Chloromethane 

<  10 

ug/l 

10 

5.0 

Vinyl  Chloride 

<  10 

ug/l 

10 

5.0 

Bromomethane 

<  10 

ug/l 

10 

5.0 

Chloroethane 

<  10 

ug/l 

10 

5.0 

T  richlorofiuoromethane 

<5,0 

ug/l 

5.0 

2.5 

Acetone 

<20 

ug/l 

20 

10 

1,1-Dichloroethene 

<5.0 

ug/l 

5.0 

2.5 

Freon  1 1 3 

<5.0 

ug/l 

5.0 

2.5 

Dichloromethane 

<5.0 

ug/l 

5.0 

2.5 

Carbon  disulfide 

<5.0 

ug/l 

5.0 

2.5 

t-1 ,2-Dichloroethene 

<5.0 

ug/l 

5.0 

2.5 

1,1-Dichloroethane 

<5.0 

ug/l 

5.0 

2.5 

Vinyl  acetate 

<20 

ug/l 

20 

10 

Methyl  ethyl  ketone 

<20 

ug/l 

20 

10 

c-1 ,2-Dichloroethene 

<5.0 

ug/l 

5.0 

2.5 

Chloroform 

<5.0 

ug/l 

5.0 

2.5 

1,1,1-Trichloroethane 

<5.0 

ug/l 

5.0 

2.5 

1 ,2-Dichloroethane 

<5.0 

ug/l 

5.0 

2.5 

Carbon  tetrachloride 

<5.0 

ug/l 

5.0 

2.5 

Benzene 

<5.0 

ug/l 

5.0 

2.5 

Trichloroethene 

<5.0 

ug/l 

5.0 

2.5 

1 ,2-Dichloropropane 

<5.0 

ug/l 

5.0 

2.5 

Bromodichloromethane 

<5.0 

ug/l 

5.0 

2.5 

2-Chloroethyl  vinyl  ether 

<  10 

ug/l 

10 

5.0  J 

Methyl  isobutyl  ketone 

<20 

ug/l 

20 

10 

c-1 ,3-Dichloropropene 

<5.0 

ug/l 

5.0 

2.5 

t-1 ,3-Dichloropropene 

<5.0 

ug/l 

5.0 

2.5 

Toluene 

<5.0 

ug/l 

5.0 

2.5 

1 ,1 ,2-Trichloroethane 

<5.0 

ug/l 

5.0 

2.5 

2-Hexanone 

<20 

ug/l 

20 

10 

Dibromochioromethane 

<5.0 

ug/l 

5.0 

2.5 

Tetrachloroethene 

<5.0 

ug/l 

5.0 

2.5 

Chlorobenzene 

<  5.0 

ug/l 

5.0 

2.5 

Ethylbenzene 

<5.0 

ug/l 

5.0 

2.5 

m-Xylene/p-Xylene 

<  10 

ug/l 

10 

5.0 

Styrene 

<5.0 

ug/l 

5.0 

2.5 

o-Xylene 

<5.0 

ug/l 

5.0 

2.5 

Bromoform 

<5.0 

ug/l 

5.0 

2.5 

1,1 ,2,2-Tetrachloroethane 

<5.0 

ug/l 

5.0 

2.5 

Environmental  Laboratory 
Bldg,  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1847 
(916)355-4780 


Reported  on: 


EDL  #  200115161 
Primary#  80A-0828-1321 
Description  8GA-0828-1321 

Source  Type  LIQUID 
Sampler  SF 

Report  Distribution  R.  FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X1 1 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  08/28/03  13:47 
Smpl  Date-Time  08/28/03  13:21 


EPA  6010  DISSOLVED  METALS,  ICP,  LIQUIDS 


301 0A 


601 0B 


TJA-61E 


Date 

09/16/03  11:18 


Analyst 

E70180 


PRIMARY 


Constituent 

Result 

Units 

PQL 

MDL 

Aluminum 

<0.20 

mg/I 

0.20 

0.10 

Arsenic 

<  0.080 

mg/I 

0.080 

0.040 

Barium 

0.020 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

<0.30 

mg/I 

0.30 

0.15 

Lead 

<  0.060 

mg/I 

0.060 

0.030 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Selenium 

<0.10 

mg/I 

0.10 

0.050 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<  0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<  0.040 

mg/I 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/I 

0.040 

0.020 

Vanadium 

0.0070 

mg/I 

0.0060 

0.0030 

Manganese 

0.018 

mg/I 

0.0050 

0.0025 

Calcium 

11 

mg/I 

0.14 

0.070 

Magnesium 

6.7 

mg/I 

0.050 

0.025 

Sodium 

7.7 

mg/I 

0.80 

0.40 

Potassium 

<2.0 

mg/I 

2.0 

1.0 

A-  Suspected  aldol  condensation  product 
B-  Analyte  detected  in  blank 

C-  Spiked  sample  recovery  not  within  control  limits  (EPA  N) 

0-  Compound  ran  at  second  dilution 
£-  Analyte  exceeds  calibration  range 

F-  Estimated  concentration  due  to  presence  of  an  interference  (EPA  N) 


G-  Duplicate  analysis  not  within  control  limits  (EPA'} 

H-  Correlation  coefficient  for  MSA  less  than  0,395  (EPA  +) 

J-  Estimated  Value 

M-  Duplicate  iniection  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


MOL-  Method  Detection  Limit 
POL-  Practical  Quantitation  Limit 
NO  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 


Environmental  Laboratory 
Bldg.  02030,  P.G.  Box  15847 
Sacramento.  CA  95852-1847 
(916)355-4780 


Analysis  Report 
Page  1  of  1 
Reported  on:  30  SEP  2003 


EPA  300.0  ANIONS  IN  WATER  BY  1C 


300.0 


DIONEX  DX-500 


Constituent 

Chloride 

Nitrite 

Bromide 

Nitrate 

Phosphate 

Sulfate 


Date 

09/23/03  14:10 


EPA  314.0  PERCHLORATE  BY  1C 


DIONEX  DX-500-3 


Date 

09/22/03  15:52 


rv 

E24959 

PRIMARY 

1 

Result 

Units 

PQL 

MDL 

2.6 

mg/I 

0.20 

0.10 

<  0.050 

mg/I 

0.050 

0.025 

<  0.050 

mg/I 

0.050 

0.025 

1.6 

mg/I 

0.050 

0.025 

<0.30 

mg/1 

0.30 

0.15 

8.6 

mg/I 

0.10 

0.050 

314.0 


Analyst 

E70080 


PRIMARY 


Constituent 

Perchlorate 

Pata  Flag  Pefir 

A-  Suspected  aldol  condensation  product 
B~  Analyte  detected  in  blank 

C~  Spiked  sample  recovery  not  within  control  limits  (EPA  N) 

D-  Compound  ran  at  second  dilution 
E-  Analyte  exceeds  calibration  range 

F-  Estimated  concentration  due  to  presence  of  an  interference  (EPA  N) 


Result 

280 


G-  Duplicate  analysis  not  within  control  limits  (EPA*) 

H-  Correlation  coefficient  for  MSA  less  than  0  995  (EPA  ■►) 

J-  Estimated  Value 

M-  Duplicate  injection  precision  not  met 
N-  Presumptive  evidence  of  a  compound 
S-  Concentration  determined  by  method  of  standard  additions 


10 

Ostiniiians 

MDL-  Method  Detection  Limit 
POL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 


EDL  #  200116220 
Primary#  EW-1-0911-1105 
Description  EW-1-0911-1105 

Source  Type  LIQUID 
Sampler  SF 

Report  Distribution  R.  FRICKE.  FILE 


Submitter  0330 
Charge  Number  SAELNE2X1 1 
Chain  ot  Custody  YES 
Released  By  E23393 
Reed  Date-Time  09/11/03  12:42 
Smpl  Date-Time  09/1 1/03  1 1 :05 


EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0 

Instrument  Date 

Analyst 

Sg.rnp!e.Anj_lyze.d. 

Dilution  Factor 

DIONEX  DX-500  09/11/03  17:19 

E66526 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Chloride 

2.6 

mg/I 

0.20 

0.10 

Nitrite 

<  0.050 

mg/I 

0.050 

0.025 

Bromide 

<  0.050 

mg/I 

0.050 

0.025 

Nitrate 

1.6 

mg/I 

0.050 

0.025 

Phosphate 

<0.30 

mg/I 

0.30 

0.15 

Sulfate 

9.0 

mg/I 

0.10 

0.050 

EPA  314.0  PERCHLORATE  BY  1C 

314.0 

Instrument  Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500-3  09/12/03  13:26 

E70080 

PRIMARY 

10 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Perchlorate 

250 

ug/l 

40 

10 

EPA  601  HALOGENATED  VOLATILE  ORGANICS 

601 

Instrument  Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

HP  6890  GC  09/1 2/03  22:04 

E24048 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Vinyl  Chloride 

<0.50 

ug/l 

0.50 

0.25 

Dichlorodifluoromethane 

<0.50 

ug/l 

0.50 

0.25 

Dichloromethane 

<0.50 

ug/l 

0.50 

0.25 

Trichlorofluoromethane 

<0.50 

ug/l 

0.50 

0.25 

1,1-Dichloroethene 

<0.50 

ug/l 

0.50 

0.25 

1,1-Dichloroethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloroethene  (cis/trans) 

<0.50 

ug/l 

0.50 

0.25 

Chloroform 

<0.50 

ug/l 

0.50 

0.25 

Freon  113 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloroethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,1 ,1-Trichloroethane 

<0.50 

ug/l 

0.50 

0.25 

Carbon  Tetrachloride 

<0.50 

ug/l 

0.50 

0.25 

Bromodichloromethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloropropane 

<0.50 

ug/l 

0.50 

0.25 

Trichloroethene 

<0.50 

ug/l 

0.50 

0.25 

1 ,1 ,2-Trichloroethane 

<0.50 

ug/l 

0.50 

0.25 

Dibromochloromethane 

<0.50 

ug/l 

0.50 

0.25 

Bromoform 

<0.50 

ug/l 

0.50 

0.25 

Tetrachloroethene 

<0.50 

ugl 

0.50 

0.25 

1 ,1 ,2,2-Tetrachloroethane 

<0.50 

ugl 

0.50 

0.25 

Chlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

301 OA 


601  OB 


EPA  6010  DISSOLVED  METALS,  ICP,  LIQUIDS 


Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

TJA-61E 

09/16/03  14:31 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FL 

Aluminum 

<0.20 

mg/I 

0.20 

0.10 

Barium 

0.017 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

<0.30 

mg/I 

0.30 

0.15 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<  0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<  0.040 

mg/I 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/I 

0.040 

0.020 

Vanadium 

0.0099 

mg/I 

0.0060 

0.0030 

Manganese 

<  0.0050 

mg/I 

0.0050 

0.0025 

Calcium 

12 

mg/I 

0.14 

0.070 

Magnesium 

7.1 

mg/I 

0.050 

0.025 

Sodium 

9.2 

mg/I 

0.80 

0.40 

Potassium 

<2.0 

mg/I 

2.0 

1.0 

EPA  602  AROMATIC  VOLATILE  ORGANICS 

602 

Instrument 

Date 

Analyst 

Sample?  Analyzed 

Dilution  Factor 

MPH  6890 

09/15/03  22:01 

E24048 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FL 

Benzene 

<0.50 

ug/l 

0.50 

0.25 

Toluene 

<0.50 

ug/l 

0.50 

0.25 

Ethylbenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,4-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,3-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0,25 

1 ,2-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

p-Xylene/m-Xylene 

<0.50 

ug/l 

0.50 

0.25 

o-Xylene 

<0.50 

ug/l 

0.50 

0.25 

EPA  7060  DISSOLVED  ARSENIC, 

GFAA 

7060 

7060 

Instrument 

Date 

Analyst 

Sample.  Analyzed 

Dilution  Factor 

PE  600 

09/24/03  11:47 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FL 

Arsenic 

<  0.0020 

mg/I 

0.0020 

0.00030 

7421 


7421 


EPA  7421  DISSOLVED  LEAD,  GFAA 


Instrument  Date  Analyst 

PE  600  09/25/03  13:04  E70180 

Constituent  Result 

Lead  0.0030 

EPA  7740  DISSOLVED  SELENIUM,  GFAA 

Instrument  Date  Analyst 

PE  600  09/22/03 1 1 :00  E701 80 


Sample  Analyzed  Dilution  Factor 

PRIMARY  1 

Units  PQL  MDL  FLG 

mg/I  00020  0.00060 

7740  7740 

Sample  Analyzed  Dilution  Factor 

PRIMARY  1 


Constituent 

Selenium 


Result 

<  0.0020 

Data  Flag  Definitions 


Units  PQL  MDL  FLG 

mg/I  0.0020  0.C0060 

Definitions 


A-  Suspected  aldol  condensation  product 
B~  Analyte  detected  in  blank 

C-  Spiked  sample  recovery  not  within  control  limits  (EPA  N) 

D-  Compound  ran  at  second  dilution 
E-  Analyte  exceeds  calibration  range 

F-  Estimated  concentration  due  to  presence  of  an  interference  (EPA  N) 


G-  Duplicate  analysis  not  within  control  limits  (EPA*) 

H-  Correlation  coefficient  for  MSA  less  than  0.995  (EPA  ♦) 

J-  Estimated  Value 

M-  Duplicate  injection  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


MDL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MOL 
FLG-  Data  Flag 


EDL #  200115774 

Submitter  0330 

Primary#  0/V-1-Q9O8-145O 

Charge  Number 

SAELNE2X1 1 

Description  EVV-1 -0908-1 450 

Chain  of  Custody 

YES 

Source  Type  LIQUID 

Released  By 

E23393 

Sampler  SF 

Reed  Date-Time 

09/0&'03  16:10 

Report  Distribution  R.  FRICKE,  FILE 

Smpl  Date-Time 

09/08/03  14:50 

EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0 

Instrument  Date 

Analvst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500  09/09/03  12:45 

E66526 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Chloride 

2.5 

mg/I 

0.20 

0.10  C 

Nitrite 

<  0.050 

mg/I 

0.050 

0.025 

Bromide 

<  0.050 

mg/I 

0.050 

0.025 

Nitrate 

1.3 

mg/I 

0.050 

0.025 

Phosphate 

<0.30 

mg/I 

0.30 

0.15 

Sulfate 

8.9 

mg/I 

0.10 

0.050 

EPA  314.0  PERCHLORATE  BY  1C 

314.0 

Instrument  Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500-3  09/1 0/03  1 6:58 

E70080 

PRIMARY 

10 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Perchlorate 

410 

ug/l 

40 

10 

EPA  601  HALOGENATED  VOLATILE  ORGANICS 

601 

Instrument  Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

HP  6890  GC  09/11/03  20:36 

E24048 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Vinyl  Chloride 

<0.50 

ug/l 

0.50 

0.25 

Dichlorodifluoromethane 

<0.50 

ug/l 

0.50 

0.25 

Dichloromethane 

<0.50 

ug/l 

0.50 

0.25 

T  richlorofl  uoromethane 

<0.50 

ug/l 

0.50 

0.25 

1,1-Dichloroethene 

<0.50 

ug/l 

0.50 

0.25 

1 ,1-Dichloroethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloroethene  (cis/trans) 

<  0.50 

ug/l 

0.50 

0.25 

Chloroform 

<0.50 

ug/l 

0.50 

0.25 

Freon  113 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloroethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,1 ,1-Trichloroethane 

<0.50 

ug/l 

0.50 

0.25 

Carbon  Tetrachloride 

<0.50 

ug/l 

0.50 

0.25 

Bromodichloromethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloropropane 

<0.50 

ug/l 

0.50 

0.25 

Trichloroethene 

<0.50 

ug/l 

0.50 

0.25 

1 ,1 ,2-Trichloroethane 

<0.50 

ug/l 

0.50 

0.25 

Dibromochloromethane 

<0.50 

ug/l 

0.50 

0.25 

Bromoform 

<0.50 

ug/l 

0.50 

0.25 

Tetrachioroethene 

<0.50 

ug/l 

0.50 

0.25 

1 ,1 ,2,2-Tetrachloroethane 

<0.50 

ug/l 

0.50 

0.25 

Chlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

EDL  #  200115774 
Primary#  EW- 1-0908- 1450 
Description  EW- 1-0908-1 450 

Source  Type  LIQUID 
Sampler  SF 

Report  Distribution  R,  FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X1 1 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  09/08/0316:10 
Smpl  Date-Time  09/08/03  14:50 


EPA  6010  DISSOLVED  METALS,  1 

ICP,  LIQUIDS 

301 0A 

601  OB 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

TJA-61E 

09/16/03  10:24 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Aluminum 

<0.20 

mg/I 

0.20 

0.10 

Barium 

0.016 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

<0.30 

mg/I 

0.30 

0.15 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<  0.050 

mg/I 

0.050 

0.025 

Zinc 

0.22 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<  0.040 

mg/I 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/I 

0.040 

0.020 

Vanadium 

0.0097 

mg/I 

0.0060 

0.0030 

Manganese 

<  0.0050 

mg/I 

0.0050 

0.0025 

Calcium 

12 

mg/I 

0.14 

0.070 

Magnesium 

6.9 

mg/I 

0.050 

0.025 

Sodium 

8.7 

mg/I 

0.80 

0.40 

Potassium 

<2.0 

mg/I 

2.0 

1.0 

EPA  602  AROMATIC  VOLATILE  ORGANICS 

602 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

MPH  6890 

09/15/03  12:32 

E24048 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Benzene 

<0.50 

ug/l 

0.50 

0.25 

Toluene 

<0.50 

ug/l 

0.50 

0.25 

Ethylbenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,4-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,3-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

p-Xylene/m-Xylene 

<0.50 

ug/l 

0.50 

0.25 

o-Xylene 

<0.50 

ug/l 

0.50 

0.25 

EPA  7060  DISSOLVED  ARSENIC 

,  GFAA 

7060 

7060 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

PE  600 

03/24/03  10:51 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Arsenic 

<  0.0020 

mg/I 

0.0020 

0.00030 

Environmental  Laboratory 
Bldg.  02030.  P.O,  Box  15847 
Sacramento,  CA  95852-1847 
(916)355-4780 


Reported  on:  30  SEP  2003 


EPA  7421  DISSOLVED  LEAD,  GFAA 

Instrument  Date  Analyst 

PE  600  09/25/03  12:07  E70180 


PRIMARY 


Constituent 


0.00060 


EPA  7470  DISSOLVED  MERCURY,  COLD  VAPOR 


PE  2380 


Date 

09/23/03  10:20 


Analyst 

E70180 


7470A 


PRIMARY 


7470 A 


Constituent 

Mercury 


:  0.00020 


0.00020 


0.000080 


EPA  7740  DISSOLVED  SELENIUM,  GFAA 


Instrument 
PE  600 


Date 

09/22/03  10:08 


Analyst 

E70180 


PRIMARY 


Constituent 

Selenium 


<  0.0020 


0.00060 


A-  Suspected  aldol  condensation  product 
8-  Analyte  detected  in  blank 

C~  Spiked  sample  recovery  not  within  control  limits  (EPA  N) 

D-  Compound  ran  at  second  dilution 
E-  Analyte  exceeds  calibration  range 

F-  Estimated  concentration  due  to  presence  of  an  interference  (EPA  N) 


G-  Duplicate  analysis  not  within  control  limits  (EPA*) 

H-  Correlation  coefficient  for  MSA  less  than  0.995  (EPA  +) 

J-  Estimated  Value 

M-  Duplicate  injection  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


MOL-  Method  Detection  limit 
PGL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MOL 
FIG-  Data  Flag 


Environmental  Laboratory 
Bldg.  02030.  P.O.  Box  15847 
Sacramento,  CA  95852-1847 
(916)355-4780 


Page  1  of  1 
Reported  on:  30  SEP  2003 


EPA  300.0  ANIONS  IN  WATER  BY  1C 


300.0 


DIONEX  DX-500 


Constituent 

Chloride 

Nitrite 

Bromide 

Nitrate 

Phosphate 

Sulfate 


Date 

09/23/03  13:59 


EPA  314.0  PERCHLORATE  BY  1C 


DIONEX  DX-500-3  09/22/03  15:39 


aiifliyai 

E24959 

PRIMARY 

1 

Result 

Units 

PQL 

MDL 

P 

o 

mg/I 

0.20 

0.10 

<  0.050 

mg/I 

0.050 

0.025 

<0.050 

mg/I 

0.050 

0.025 

1.3 

mg/I 

0.050 

0.025 

<0.30 

mg/I 

0.30 

0.15 

9.3 

mg/I 

0.10 

0.050 

Analyst 

E70080 


314.0 


PRIMARY 


Constituent 

Perchlorate 


A-  Suspected  akioi  condensation  product 
8-  Anaiyte  detected  in  blank 

C-  Spiked  sample  recovery  not  within  control  limits  (EPA  N) 

D-  Compound  ran  at  second  dilution 
E- Anaiyte  exceeds  calibration  range 

F-  Estimated  concentration  due  to  presence  of  an  interference  (EPA  N) 


G-  Duplicate  analysis  not  within  control  limits  (EPA*) 

H-  Correlation  coefficient  for  MSA  less  than  0.995  (EPA  +) 

J-  Estimated  Value 

M-  Duplicate  injection  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


10 

Definitions 

MDL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limit 
NO  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 


Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15047 
Sacramento,  CA  95852-1847 


1  of  3 


EDL  #  200116218 
Primary#  EW-2-0911-1010 
Description  EW-2-0911-1010 

Source  Type  LIQUID 
Sampler  SF 

Report  Distribution  R.  FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X1 1 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  09/11/03  12:42 
SmpI  Date-Time  09/11/03  10:10 


EPA  300.0  ANIONS  IN  WATER  BY  1C 


DIONEX  DX-500 


Date 

09/11/03  16:58 


Analyst 

E66526 


PRIMARY 


EPA  314.0  PERCHLORATE  BY  1C 


DIONEX  DX-500-3 


Date 

09/12/03  12:58 


Analyst 

E70080 


Constituent 

Result 

Units 

PQL 

MDL 

Chloride 

3.0 

mg/I 

0.20 

0.10 

Nitrite 

<  0.050 

mg/I 

0.050 

0.025 

Bromide 

<  0.050 

mg/I 

0.050 

0.025 

Nitrate 

1.3 

mg/I 

0.050 

0.025 

Phosphate 

0.31 

mg/I 

0.30 

0.15 

Sulfate 

9.8 

mg/I 

0.10 

0.050 

PRIMARY 


314.0 


Constituent 

Perchlorate 


Result 

2700  " 


EPA  601  HALOGENATED  VOLATILE  ORGANICS 


HP  6890  GC 


Date 

09/12/03  20:55 


Analyst 

E24048 


PRIMARY 


Constituent 

Result 

Units 

PQL 

MDL 

Vinyl  Chloride 

<0.50 

ug/l 

0.50 

0.25 

Dichlorodifluoromethane 

<0.50 

ug/l 

0.50 

0.25 

Dichloromethane 

<0.50 

ug/l 

0.50 

0.25 

T  richlorofluoromethane 

<0.50 

ug/l 

0.50 

0.25 

1,1-Dichloroethene 

<0.50 

ug/l 

0.50 

0.25 

1,1-Dichloroethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloroethene  (cis/trans) 

<0.50 

ug/l 

0.50 

0.25 

Chloroform 

<0.50 

ug/l 

0,50 

0.25 

Freon  113 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloroethane 

<0.50 

ug/l 

0.50 

0.25 

1,1,1-Trichloroethane 

<0.50 

ug/l 

0.50 

0.25 

Carbon  Tetrachloride 

<0.50 

ug/l 

0.50 

0.25 

Bromodichloromethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloropropane 

<0.50 

ug/l 

0.50 

0.25 

Trichloroethene 

5.1 

ug/l 

0.50 

0.25 

1 ,1 ,2-Trichloroethane 

<0.50 

ug/l 

0.50 

0.25 

Dibromochloromethane 

<0.50 

ug/l 

0.50 

0.25 

Bromoform 

<0.50 

ug/l 

0.50 

0.25 

Tetrachloroethene 

<0.50 

ug/l 

0.50 

0.25 

1 ,1 ,2,2-Tetrachloroethane 

<0.50 

ug/l 

0.50 

0.25 

Chlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  1584? 
Sacramento,  CA  95852-1847 
(916)355-4780 


Reported  on:  30  SEP  2003 


EDL  »  200116218 
Primary#  EW-2-091 1-1010 
Description  EW-2-091 1-1010 


Submitter  0330 
Charge  Number  SAELt' 
Chain  of  Custody  YES 


Sampler  SF 

Report  Distribution  R.  FRICKE,  FILE 

Reed  Date-Time 
Smpi  Date-Time 

09/11/03  12:42 

09/11/03  10:10 

EPA  6010  DISSOLVED  METALS,  ICP, 

Instrument  Date 

LIQUIDS 

Analyst 

301 0A 

SamDle  Analyzed 

601 0B 

Dilution  Factor 

TJA-61E 

09/17/03  10:48 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Aluminum 

<0.20 

mg/1 

0.20 

0.10 

Barium 

0.022 

mg/1 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/1 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/1 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

<0.30 

mg/I 

0.30 

0.15 

Nickel 

<  0.020 

mg/1 

0.020 

0.010 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<  0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/1 

0.10 

0.050 

Antimony 

<0.20 

mg/l 

0.20 

0.10 

Boron 

<  0.040 

mg/I 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/l 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/l 

0.040 

0.020 

Vanadium 

0.0070 

mg/l 

0.0060 

0.0030 

Manganese 

<  0.0050 

mg/l 

0.0050 

0.0025 

Calcium 

12 

mg/1 

0.14 

0.070 

Magnesium 

7.3 

mg/l 

0.050 

0.025 

Sodium 

8.0 

mg/l 

0.80 

0.40 

Potassium 

<2.0 

mg/l 

2.0 

1.0 

EPA  602  AROMATIC  VOLATILE  ORGANICS 


Instrument 
MPH  6890 


Bate 

09/15/03  20:46 


Analyst 

E24048 


PRIMARY 


Constituent 

Benzene 
Toluene 
Ethylbenzene 
1 ,4-Dichlorobenzene 
1 ,3-Dichlorobenzene 
1 ,2-Dichlorobenzene 
p-Xylene/m-Xylene 
o-Xylene 


EPA  7060  DISSOLVED  ARSENIC,  GFAA 


PE  600 


Date 

09/24/03  11:19 


Analyst 

E70180 


Result 

Units 

PQL 

MDL 

<0.50 

ug/1 

0.50 

0.25 

<0.50 

ug/1 

0.50 

0.25 

<0.50 

ug/1 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/1 

0.50 

0.25 

<0.50 

ug/1 

0.50 

0.25 

<0.50 

ug/1 

0.50 

0.25 

<0.50 

ug/1 

0.50 

0.25 

PRIMARY 


Constituent 

Arsenic 


<  0.0020 


MDL 

0.0C030 


EPA  7421  DISSOLVED  LEAD,  GFAA 

7421 

7421 

Instrument 

Date 

Analyst 

Sample  An. 

alvzed 

Dilution  Factor 

PE  600 

09/25/03  12:35 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Lead 

<  0.0020 

mg/I 

0.0020 

0.00060 

EPA  7470  DISSOLVED  MERCURY,  COLD  VAPOR 

7470A 

7470 A 

Instrument 

PE  2380 

Date 

09/23/03  10:40 

Analvst 

E70180 

Sample  Analyzed 
PRIMARY 

Dilution  Factor 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Mercury 

<  0.00020 

mg/I 

0.00020 

0.000080 

EPA  7740  DISSOLVED  SELENIUM,  GFAA 

7740 

7740 

Instrument 

PE  600 

Date 

09/22/03  10:34 

Analyst 

E70180 

Sample  Analyzed 
PRIMARY 

Dilution  Factor 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Selenium 

Data  F!aa  Definition 

<  0.0020 

s 

mg/I 

0.0020 

0.00060 

Definitions 

A-  Suspected  aidol  condensation  product 

8-  Analyte  detected  in  blank 

C-  Spiked  sample  recovery  not  within  control  limits  (EPA  N) 

D-  Compound  ran  at  second  dilution 

E-  Analyte  exceeds  calibration  range 

F-  Estimated  concentration  due  to  presence  of  an  interference  (EPA  N) 

G-  Duplicate  analysis  not  within  control  limits  (EPA*) 

H-  Correlation  coefficient  for  MSA  less  than  0.995  (EPA  +) 

J-  Estimated  Value 

M-  Duplicate  injection  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 

MDL-  Method  Detection  Limit 

PQL-  Practical  Quantitation  Limit 

ND  -  Not  Detected  above  the  MDL 

FLG-  Data  Flag 

Environmental  Laboratory 
Bldg.  02030,  P.0.  Box  15847 
Sacramento,  CA  95852-1847 
(916)355-4780 


Report 


EPA  300.0  ANIONS  IN  WATER  BY  1C 


DIONEX  DX-500 


Date 

09/09/03  12:56 


Analyst 

E66526 


PRIMARY 


Constituent 

Chloride 

Nitrite 

Bromide 

Nitrate 

Phosphate 

Sulfate 


EPA  314.0  PERCHLORATE  BY  1C 


DIONEX  DX-500-3 


Date 

09/10/03  17:12 


Result 

Units 

PQL 

MDL 

3.2 

mg/I 

0.20 

0.10 

<  0.050 

mg/I 

0.050 

0.025 

<  0.050 

mg/I 

0.050 

0.025 

1.4 

mg/I 

0.050 

0.025 

<0.30 

mg/I 

0.30 

0.15 

9.9 

mg/I 

0.10 

0.050 

Analyst 

E70080 


PRIMARY 


314.0 


Constituent 

Perchlorate 


EPA  601  HALOGENATED  VOLATILE  ORGANICS 


HP  6890  GC 


Date 

09/11/03  21:10 


Analyst 

E24048 


PRIMARY 


Constituent 

Result 

Units 

PQL 

MDL 

Vinyl  Chloride 

<0.50 

ug/l 

0.50 

0.25 

Dichlorodifluoromethane 

<0.50 

ug/i 

0.50 

0.25 

Dichloromethane 

<0.50 

ug/l 

0.50 

0.25 

Trichlorofluoromethane 

<0.50 

ug/l 

0.50 

0.25 

1,1-Dichloroethene 

<0.50 

ug/l 

0.50 

0.25 

1,1-Dichloroethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloroethene  (cis/trans) 

<0.50 

ug/l 

0.50 

0.25 

Chloroform 

<  0.50 

ug/l 

0.50 

0.25 

Freon  113 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloroethane 

<0.50 

ug/l 

0.50 

0.25 

1 , 1 , 1  -T  richloroethane 

<0.50 

ug/l 

0.50 

0.25 

Carbon  Tetrachloride 

<0.50 

ug/l 

0.50 

0.25 

Bromodichloromethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloropropane 

<0.50 

ug/l 

0.50 

0.25 

Trichloroethene 

4.8 

ug/l 

0.50 

0.25 

1 ,1 ,2-Trichloroethane 

<0.50 

ug/i 

0.50 

0.25 

Dibromochloromethane 

<0.50 

ug/l 

0.50 

0.25 

Bromoform 

<0.50 

ug/l 

0.50 

0.25 

Tetrachloroethene 

<  0.50 

ug/l 

0.50 

0.25 

1 ,1 ,2,2-Tetrachloroethane 

<0.50 

ug/l 

0.50 

0.25 

Chlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

301 OA 


601  OB 


EPA  6010  DISSOLVED  METALS,  ICP,  LIQUIDS 


Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

TJA-61E 

09/16/03  10:40 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Aluminum 

<0.20 

mg/I 

0.20 

0.10 

Barium 

0.023 

mg/1 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

<0.30 

mg/I 

0.30 

0.15 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<  0.050 

mg/1 

0.050 

0.025 

Zinc 

<0.10 

mg/1 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<  0.040 

mg/1 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/I 

0.040 

0.020 

Vanadium 

0.0073 

mg/I 

0.0060 

0.0030 

Manganese 

<  0.0050 

mg/I 

0.0050 

0.0025 

Calcium 

12 

mg/I 

0.14 

0.070 

Magnesium 

7.4 

mg/I 

0.050 

0.025 

Sodium 

7.9 

mg/1 

0.80 

0.40 

Potassium 

<2.0 

mg/I 

2.0 

1.0 

EPA  602  AROMATIC  VOLATILE  ORGANICS 

602 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

MPH  6890 

09/15/03  13:10 

E24048 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Benzene 

<0.50 

ug/1 

0.50 

0.25 

Toluene 

<0.50 

ug/l 

0.50 

0.25 

Ethylbenzene 

<0.50 

ug/1 

0.50 

0.25 

1 ,4-Dichlorobenzene 

<0.50 

ug/1 

0.50 

0.25 

1 ,3-Dichlorobenzene 

<0.50 

ug/1 

0.50 

0.25 

1 ,2-Dichlorobenzene 

<0.50 

ug/1 

0.50 

0.25 

p-Xylene/m-Xylene 

<0.50 

ug/1 

0.50 

0.25 

o-Xylene 

<0.50 

ug/1 

0.50 

0.25 

EPA  7060  DISSOLVED  ARSENIC, 

GFAA 

7060 

7060 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

PE  600 

09/24/03  10:58 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Arsenic 

<  0.0020 

mg/1 

0.0020 

0.00030 

EPA  7421  DISSOLVED  LEAD,  GFAA 

7421 

7421 

Instrument 

PE  600 

Date  Analvst 

09/25/03  12:14  E70180 

Sample  Analyzed 
PRIMARY 

PilUtipn  Factor 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Lead 

0.0020 

mg/I 

0.0020 

0.00060 

EPA  7470  DISSOLVED  MERCURY,  COLD  VAPOR 

7470A 

7470A 

instrument 

PE  2380 

Date  Analvst 

09/23/03  10:25  E70180 

Sample  Analyzed 
PRIMARY 

Dilution  Factor 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Mercury 

<  0.00020 

mg/I 

0.00020 

0.000080 

EPA  7740  DISSOLVED  SELENIUM,  GFAA 

7740 

7740 

Instrument 

PE  600 

Date  Analvst 

09/22/03  10:14  E70180 

Sample  Analyzed 
PRIMARY 

Dilution  Factor 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Selenium 

<  0.0020 

mg/I 

0.0020 

0.00060 

Data  Flag  Definitions 

Definitions 

A-  Suspected  atdol  condensation  product  G-  Duplicate  analysis  not  within  control  limits  (EPA*) 

B-  Analyte  detected  in  blank  H-  Correlation  coefficient  for  MSA  less  than  0.995  (EPA  +) 

C~  Spiked  sample  recovery  not  within  control  limits  (EPA  N)  J-  Estimated  Value 

D-  Compound  ran  at  second  dilution  M-  Duplicate  injection  precision  not  met 

E-  Analyte  exceeds  calibration  range  N-  Presumptive  evidence  of  a  compound 

F-  Estimated  concentration  due  to  presence  of  an  interference  (EPA  N)  S-  Concentration  determined  by  method  of  standard  additions 

MOL-  Method  Detection  Limit 

PQL-  Practical  Quantitation  Limit 

ND  -  Not  Detected  above  the  MDL 

FLG-  Data  Flag 

Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1847 


(916)355-4780 


Analysis  Report 

Page  1  of  3 
Reported  on:  30  SEP  2003 


EDL#  200116217 
Primary#  RW- 1-091 1-0925 
Description  RW-1  -091 1-0925 
Source  Type  LIQUID 
Sampler  SF 

Report  Distribution  R.  FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X1 1 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  09/11/03  12:42 
Smpl  Date-Time  09/11/03  09:25 


EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0 

Instrument  Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500  09/11/03  16:47 

E66526 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Chloride 

2.9 

mg/I 

0.20 

0.10 

Nitrite 

<  0.050 

mg/'l 

0.050 

0.025 

Bromide 

<  0.050 

mg/I 

0.050 

0.025 

Nitrate 

1.4 

mg/I 

0.050 

0.025 

Phosphate 

<0.30 

mg/I 

0.30 

0.15 

Sulfate 

9.7 

mg/I 

0.10 

0.050 

EPA  314.0  PERCHLORATE  BY  1C 

314.0 

Instrument  Date 

Analyst 

Sample  Analvzed 

Dilution  Factor 

DIONEX  DX-500-3  09/1 2/03  1 2:44 

E70080 

PRIMARY 

10 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Perchlorate 

2300 

ug/l 

40 

10 

EPA  601  HALOGENATED  VOLATILE  ORGANICS 

601 

Instrument  Date 

Analyst 

Sample  Analvzed 

Dilution  Factor 

HP  6890  GC  09/12/03  20:19 

E24048 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Vinyl  Chloride 

<0.50 

ug/l 

0.50 

0.25 

Dichlorodifluoromethane 

<0.50 

ug/l 

0.50 

0.25 

Dichloromethane 

<0.50 

ug/l 

0.50 

0.25 

T  richlorofluoromethane 

<0.50 

ug/l 

0.50 

0.25 

1,1-Dichloroethene 

<0.50 

ug/l 

0.50 

0.25 

1,1-Dichloroethane 

<0.50 

ug/1 

0.50 

0.25 

1 ,2-Dichloroethene  (cis/trans) 

<0.50 

ug/l 

0.50 

0.25 

Chloroform 

<0.50 

ug/l 

0.50 

0.25 

Freon  113 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloroethane 

<0.50 

ug/l 

0.50 

0.25 

1,1 ,1-Trichloroethane 

<0,50 

ug/l 

0.50 

0.25 

Carbon  Tetrachloride 

<0.50 

ug/l 

0.50 

0.25 

Bromodichloromethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloropropane 

<0.50 

ug/l 

0.50 

0.25 

Trichloroethene 

3.8 

ug/l 

0.50 

0.25 

1,1 ,2-Trichloroethane 

<0.50 

ug/l 

0.50 

0.25 

Dibromochloromethane 

<0.50 

ug/l 

0.50 

0.25 

Bromoform 

<0.50 

ug/l 

0.50 

0.25 

Tetrachloroethene 

<0.50 

ug/l 

0.50 

0.25 

1 ,1 ,2,2-Tetrachloroethane 

<0.50 

ug/l 

0.50 

0.25 

Chlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

301 0A 


601  OB 


EPA  6010  DISSOLVED  METALS,  ICP,  LIQUIDS 


Instrument 

Date 

Analyst 

Sample  Analysed 

Dilution  Factor 

TJA-61E 

09/17/03  10:53 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Aluminum 

<0.20 

mg/1 

0.20 

0.10 

Barium 

0.021 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/1 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

<0.30 

mg/I 

0.30 

0.15 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<  0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/1 

0.10 

0.050 

Antimony 

<0.20 

mg/1 

0.20 

0.10 

Boron 

<  0.040 

mg/I 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/I 

0.040 

0.020 

Vanadium 

0.0075 

mg/I 

0.0060 

0.0030 

Manganese 

<  0.0050 

mg/I 

0.0050 

0.0025 

Calcium 

12 

mg/I 

0.14 

0.070 

Magnesium 

7.2 

mg/I 

0.050 

0.025 

Sodium 

8.0 

mg/1 

0.80 

0.40 

Potassium 

<2.0 

mg/1 

2.0 

1.0 

EPA  602  AROMATIC  VOLATILE  ORGANICS 

602 

Instrument 

Bate 

Analyst 

Sample  Analyzed 

Dilution . Factar 

MPH  6890 

09/15/03  20:08 

E24048 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Benzene 

<0.50 

ug/1 

0.50 

0.25 

Toluene 

<0.50 

ug/1 

0.50 

0.25 

Ethylbenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,4-Dichlorobenzene 

<0.50 

ug/1 

0.50 

0.25 

1 ,3-Dichlorobenzene 

<0.50 

ug/1 

0.50 

0.25 

1 ,2-Dichlorobenzene 

<0.50 

ug/1 

0.50 

0.25 

p-Xylene/m-Xylene 

<0.50 

ug/1 

0.50 

0.25 

o-Xylene 

<0.50 

ug/1 

0.50 

0.25 

EPA  7060  DISSOLVED  ARSENIC, 

GFAA 

7060 

7060 

instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

PE  600 

03/24/03  11:12 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Arsenic 

<  0.0020 

mg/I 

0.0020 

0.00030 

7421 


7421 


EPA  7421  DISSOLVED  LEAD,  GFAA 

Instrument  Date  Analyst  Sample  Analyzed  PHutipn  Factpr 

PE  600  09/25/03  12:28  E70180  PRIMARY  1 


Constituent  Result  Units  PQL  MDL  FLG 

Lead  .  — —  Q  0Q31  —  rro^  0.0020  0.00060 


EPA  7470  DISSOLVED  MERCURY,  COLD  VAPOR  7470A  7470A 

Instrument  Date  Analyst  Sample  Analyzed  Dilution  Fagtgr 

PE  2380  09/23/03  10:35  E70180  PRIMARY  1 


Constituent 

Mercury 


Result  Units  PQL  MDL  FLG 

<  0.00020  mg,!  0.00020  0.000080 


EPA  7740  DISSOLVED  SELENIUM,  GFAA 

Instrument  Date  Analyst 

PE  600  09/22/03  10:28  E70180 


7740  7740 


Sample  Analyzed 
PRIMARY 


1 


Constituent 

Selenium 


Result 

Units 

PQL 

MDL 

FLG 

<  0.0020 

□ala  Flag  Definitions 

mg/I 

0.0020 

0.00060 

Qefinitiaas 

A-  Suspected  aidol  condensation  product 
B-  Analyte  detected  in  blank 

C-  Spiked  sample  recovery  not  within  control  limits  (EPA  N) 

D-  Compound  ran  at  second  dilution 
E-  Analyte  exceeds  calibration  range 

f-  Estimated  concentration  due  to  presence  of  an  interference  (EPA  N) 


G-  Duplicate  analysis  not  within  control  limits  (EPA*) 

H-  Correlation  coefficient  for  MSA  less  than  0.995  (EPA  +) 

J-  Estimated  Value 

M-  Duplicate  injection  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


MDL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 


•TV 
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EDL  #  200115776 
Primary  #  RW-1 -0908-1 332 
Description  RW-1 -0908- 1332 
Source  Type  LIQUID 
Sampler  SF 

Report  Distribution  R.  FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X1 1 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  09/08/03  16:10 
Smpl  Date-Time  09/08/03  13:32 


EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0 

Instrument  Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500  09/09/03  13:07 

E66526 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Chloride 

3.0 

mg/I 

0.20 

0.10 

Nitrite 

<  0.050 

mg/I 

0.050 

0.025 

Bromide 

<  0.050 

mg/I 

0.050 

0.025 

Nitrate 

1.4 

mg/I 

0.050 

0.025 

Phosphate 

<0.30 

mg/I 

0.30 

0.15 

Sulfate 

9.8 

mg/I 

0.10 

0.050 

EPA  314.0  PERCHLORATE  BY  1C 

314.0 

Instrument  Bite 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500-3  09/10/03  17:26 

E70080 

PRIMARY 

10 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Perchlorate 

2500 

ug/l 

40 

10 

EPA  601  HALOGENATED  VOLATILE  ORGANICS 

601 

Instrument  Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

HP  6890  GC  09/11/03  21 :45 

E24048 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Vinyl  Chloride 

<0.50 

ug/l 

0.50 

0.25 

Dichlorodifluoromethane 

<0.50 

ug/l 

0.50 

0.25 

Dichloromethane 

<0.50 

ug/l 

0.50 

0.25 

T  richlorofluoromethane 

<0.50 

ug/l 

0.50 

0.25 

1,1-Dichloroethene 

<0.50 

ug/l 

0.50 

0.25 

1,1-Dichloroethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloroethene  (cis/trans) 

<0.50 

ug/l 

0.50 

0.25 

Chloroform 

<0.50 

ug/l 

0.50 

0.25 

Freon  113 

<0.50 

ug/l 

0.50 

0,25 

1 ,2-Dichloroethane 

<0.50 

ug/l 

0.50 

0.25 

1,1,1-Trichloroethane 

<0.50 

ug/l 

0.50 

0.25 

Carbon  Tetrachloride 

<0.50 

ug/l 

0.50 

0.25 

Bromodichloromethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloropropane 

<0.50 

ug/l 

0.50 

0.25 

Trichloroethene 

3.8 

ug/l 

0.50 

0.25 

1,1 ,2-Trichloroethane 

<0.50 

ug/l 

0.50 

0.25 

Dibromochloromethane 

<0.50 

ug/l 

0.50 

0.25 

Bromoform 

<0.50 

ug/l 

0.50 

0.25 

Tetrachloroethene 

<0.50 

ug/l 

0.50 

0.25 

1 ,1 ,2,2-Tetrachloroethane 

<0.50 

ug/l 

0.50 

0.25 

Chlorobenzene 

<0.50 

ug/l 

0.50 

0.25 
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EDL  #  200115776 
Primary#  RW-1  -0908-1 332 
Description  RW-1 -0908-1 332 
Source  Type  LIQUID 
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EPA  6010  DISSOLVED  METALS,  ICP,  LIQUIDS 


TJA-61E 


Date 

09/16/03  10:46 


Analyst 

E70180 


PRIMARY 


301 0A 


601 0B 


Constituent 

Aluminum 

Barium 

Beryllium 

Cadmium 

Chromium 

Copper 

Iron 

Nickel 

Silver 

Thallium 

Zinc 

Antimony 

Boron 

Cobalt 

Molybdenum 

Vanadium 

Manganese 

Calcium 

Magnesium 

Sodium 

Potassium 


EPA  602  AROMATIC  VOLATILE  ORGANICS 


Result 

Units 

PQL 

MDL 

<0.20 

mg/I 

0.20 

0.10 

0.022 

mg/I 

0.0060 

0.0030 

<0.0010 

mg/I 

0.0010 

0.00050 

<  0.0040 

mg/I 

0.0040 

0.0020 

<  0.0080 

mg/I 

0.0080 

0.0040 

<  0.0060 

mg/I 

0.0060 

0.0030 

<0.30 

mg/I 

0.30 

0.15 

<  0.020 

mg/I 

0.020 

0.010 

<  0.020 

mg/I 

0.020 

0.010 

<  0.050 

mg/I 

0.050 

0.025 

<0.10 

mg/I 

0.10 

0.050 

<0.20 

mg/I 

0.20 

0.10 

<  0.040 

mg/I 

0.040 

0.020 

<  0.0080 

mg/I 

0.0080 

0.0040 

<  0.040 

mg/I 

0.040 

0.020 

0.0072 

mg/I 

0.0060 

0.0030 

<  0.0050 

mg/I 

0.0050 

0.0025 

12 

mg/I 

0.14 

0.070 

7.4 

mg/I 

0.050 

0.025 

8.1 

mg/I 

0.80 

0.40 

<2.0 

mg/I 

2.0 

1.0 

MPH  6890 


Date 

09/15/03  13:48 


Analyst 

E24048 


PRIMARY 


Constituent 

Benzene 
Toluene 
Ethylbenzene 
1 ,4-Dichlorobenzene 
1 ,3-Dichlorobenzene 
1 ,2-Dichlorobenzene 
p-Xylene/m-Xylene 
o-Xylene 


Result 

Units 

PQL 

MDL 

<0.50 

ug/1 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

EPA  7060  DISSOLVED  ARSENIC,  GFAA 


PE  600 


Date 

09/24/0311:05 


Analyst 

E70180 


PRIMARY 


Constituent 

Arsenic 


Result 

<  0.0020 


PQL 

0.0020 


0.00030 


Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1847 
(916)355-4780 


Reported  on:  30  SEP  2003 


EPA  7421  DISSOLVED  LEAD,  GFAA 


PE  600 


Date 

09/25/03  12:21 


Analyst 

E70180 


PRIMARY 


Constituent 


<  0.0020 


EPA  7470  DISSOLVED  MERCURY,  COLD  VAPOR 


PE  2380 


Date 

09/23/03  10:30 


Analyst 

E70180 


7470A 


PRIMARY 


0.00060 


7470 A 


Constituent 


Mercury 


:  0.00020 


0.00020 


0.000080 


EPA  7740  DISSOLVED  SELENIUM,  GFAA 


PE  600 


Date 

09/22/03  10:21 


Analyst 

E70180 


PRIMARY 


Constituent 

Selenium 


A-  Suspected  aldol  condensation  product 
0~  Analyte  detected  in  blank 

C-  Spiked  sample  recovery  not  within  control  limits  (EPA  N) 

D-  Compound  ran  at  second  dilution 
E-  Analyte  exceeds  calibration  range 

F-  Estimated  concentration  due  to  presence  of  an  interference  (EPA  N) 


G-  Duplicate  analysis  not  within  control  limits  (EPA*) 

H-  Correlation  coefficient  for  MSA  less  than  0.995  (EPA  +) 

J-  Estimated  Value 

M-  Duplicate  injection  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


320  0.00060 

Definitions 

MOL-  Method  Detection  Limit 
PGL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 
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EPA  300.0  ANIONS  IN  WATER  3Y  1C 


DIONEX  DX-500 


Constituent 


Date 

09/23/03  13:48 


Chloride 

Nitrite 

Bromide 

Nitrate 

Phosphate 

Sulfate 


EPA  314.0  PERCHLORATE  BY  1C 


DIONEX  DX-500-3 


Date 

09/22/03  15:25 


Analyst 

E70080 


300.0 


Analyst 

E24959 

sample  An, 

PRIMARY 

aivzeg 

uimuaiL 

1 

Result 

Units 

PQL 

MDL 

3.5 

mg/I 

0.20 

0.10 

<  0.050 

mg/I 

0.050 

0.025 

0.36 

mg/1 

0.050 

0.025 

<  0.050 

mg/1 

0.050 

0.025 

<0.30 

mg/1 

0.30 

0.15 

8.9 

mg/1 

0.10 

0.050 

314.0 


PRIMARY 


Constituent 

Perchlorate 

Data  Flag  Defir 

A-  Suspected  akiol  condensation  product 
B-  Analyte  detected  in  blank 

C-  Spiked  sample  recovery  not  within  control  limits  (EPA  N) 

D~  Compound  ran  at  second  dilution 
E-  Analyte  exceeds  calibration  range 

F-  Estimated  concentration  due  to  presence  of  an  interference  (EPA  N) 


Result 

880 


Q-  Duplicate  analysis  not  within  control  limits  (EPA’) 

H-  Correlation  coefficient  for  MSA  less  than  0  995  (tPA  +) 

J-  Estimated  Value 

M-  Duplicate  injection  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


MDL 

io  ~~ 

Definitions 

MDL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 


EPA  300.0  ANIONS  IN  WATER  BY  1C  300.0 


Instrument  Date  Analyst  Sample  Analyzed  Dil.utlan.fae.tar 

DIONEX  DX-500  09/12/03  16:32  E24959  PRIMARY  5 


Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Bromide 

24 

mg/I 

0.25 

0.12 

EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500 

09/11/03  17:30 

E66526 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Chloride 

o 

CO 

mg/I 

0.20 

0.10 

Nitrite 

<  0.050 

mg/I 

0.050 

0.025 

Nitrate 

1.2 

mg/I 

0.050 

0.025 

Phosphate 

<0.30 

mg/I 

0.30 

0.15 

Sulfate 

9.6 

mg/I 

0.10 

0.050 

EPA  314.0  PERCHLORATE  BY  1C 

314.0 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500-3 

09/12/03  13:40 

E70080 

PRIMARY 

10 

Constituent 

Perchlorate 


Result 

2200” 


Units 

ug/1 


PQL 

40 


MDL 

To  ~ 


FLG 


EDL  #  200116221 
Primary#  MW-1-0911-1118 
Description  MW-1-0911-1118 

Source  Type  LIQUID 
Sampler  SF 

Report  Distribution  R.  FRiCKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X1 1 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  09/11/03  12:42 
Smpl  Date-Time  09/11/03  11:18 


EPA  601  HALOGENATED  VOLATILE  ORGANICS  601 

Instrument  Pate  Analyst  Sample  Analyzed  Dilution  Factor 

HP  6890  GC  09/12/03  22:39  E24048  PRIMARY  1 


Constituent 

Result 

Units 

PQL 

MDL  FLG 

Vinyl  Chloride 

<0.50 

ug/1 

0.50 

0.25 

Dichlorodifluoromethane 

<0.50 

ug/l 

0.50 

0.25 

Dichloromethane 

<0.50 

ug/l 

0.50 

0.25 

Trichlorofluoromethane 

<0.50 

ug/1 

0.50 

0.25 

1,1-Dichloroethene 

<0.50 

ug/l 

0.50 

0.25 

1,1-Dichloroethane 

<0.50 

ug/1 

0.50 

0.25 

1 ,2-Dichloroethene  (cis/trans) 

<0.50 

ug/1 

0.50 

0.25 

Chloroform 

<0.50 

ug/1 

0.50 

0.25 

Freon  113 

<0.50 

ug/1 

0.50 

0.25 

1 ,2-Dichloroethane 

<0.50 

ug/l 

0.50 

0.25 

1,1,1-Trichloroethane 

<0.50 

ug/l 

0.50 

0.25 

Carbon  Tetrachloride 

<0.50 

ug/l 

0.50 

0.25 

Bromodichloromethane 

<0.50 

ug/1 

0.50 

0.25 

1 ,2-Dichloropropane 

<0.50 

ug/l 

0.50 

0.25 

Trichloroethene 

3.6 

ug/l 

0.50 

0.25 

1,1,2-Trichloroethane 

<0.50 

ug/1 

0.50 

0.25 

Dibromochloromethane 

<0.50 

ug/1 

0.50 

0.25 

Bromoform 

<0.50 

ug/1 

0.50 

0.25 

Tetrachloroethene 

<0.50 

ug/1 

0.50 

0.25 

1 ,1 ,2,2-Tetrachloroethane 

<0.50 

ug/1 

0.50 

0.25 

Chlorobenzene 

<0.50 

ug/1 

0.50 

0.25 

EPA  6010  DISSOLVED  METALS,  ICP, 

LIQUIDS 

301 0A 

601 0B 

Instrument  Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

TJA-61E  09/16/03  14:04 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Aluminum 

<0.20 

mg/I 

0.20 

0.10 

Barium 

0.018 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

<0.30 

mg/I 

0.30 

0.15 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<  0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/1 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<  0.040 

mg/! 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/1 

0.040 

0.020 

Vanadium 

<  0.0060 

mg/I 

0.0060 

0.0030 

Manganese 

0.0055 

mg/I 

0.0050 

0.0025 

Calcium 

14 

mg/I 

0.14 

0.070 

Magnesium 

8.8 

mg/I 

0.050 

0.025 

Sodium 

9.1 

mg/I 

0.80 

0.40 

Potassium 

<2.0 

mg/I 

2,0 

1.0 

Environmental  Laboratory 
Bldg.  02030.  P.O.Box  15847 
Sacramento,  CA  95852-1847 
(916)355-4780 


Reported  on: 


EPA  602  AROMATIC  VOLATILE  ORGANICS 


MPH  6890 


Date 

09/15/03  22:39 


Analyst 

E24048 


PRIMARY 


Constituent 

Benzene 
Toluene 
Ethylbenzene 
1 ,4-Dichlorobenzene 
1 ,3-Dichlorobenzene 
1 ,2-Dichlorobenzene 
p-Xylene/m-Xylene 
o-Xylene 


Result 

Units 

PQL 

MDL 

<0.50 

ug/1 

0.50 

0.25 

<0.50 

ug/1 

0.50 

0.25 

<0.50 

ug/1 

0.50 

0.25 

<0.50 

ug/1 

0.50 

0.25 

<0.50 

ug/1 

0.50 

0.25 

<0.50 

ug/1 

0.50 

0.25 

<0.50 

ug/1 

0.50 

0.25 

<0.50 

ug/1 

0.50 

0.25 

EPA  7060  DISSOLVED  ARSENIC,  GFAA 

Instrument  Date  Analyst 

PE  600  09/24/03  12:15  E70180 


PRIMARY 


Constituent 

Arsenic 


Result 

<“00020“ 


PQL 

0.0020 


MDL 

0.00030 


EPA  7421  DISSOLVED  LEAD,  GFAA 


PE  600 


Date 

09/25/03  13:33 


Analyst 

E70180 


PRIMARY 


Constituent 

Lead 


Result 

<0.0020 


EPA  7470  DISSOLVED  MERCURY,  COLD  VAPOR 


PE  2380 


Date 

09/23/03  11:00 


Analyst 

E70180 


PRIMARY 


PQL 

0.0020 


7470A 


MDL 

0.00060 


7470 A 


Constituent  Result 

Mercury  <  0.00020 


EPA  7740  DISSOLVED  SELENIUM,  GFAA 

Instrument  Date  Analyst 

PE  600  09/22/03  11:26  E70180 


PQL 

0.00020 


PRIMARY 


MDL 

0.000080 


Constituent 

Selenium 


Result 

<  0.0020 


PQL 

0.0020 


MDL 

0.00060 


A-  Suspected  aJdol  condensation  product 
B-  Anaiyte  detected  in  biank 

G-  Spiked  sample  recovery  not  within  control  limits  (EPA  N) 

0-  Compound  ran  at  second  dilution 
E-  Analyte  exceeds  calibration  range 

F-  Estimated  concentration  due  to  presence  of  an  interference  (EPA  N) 


G-  Duplicate  analysis  not  within  control  limits  (EPA*) 

H-  Correlation  coefficient  for  MSA  less  than  0.995  (EPA  +) 

J-  Estimated  Value 

M-  Duplicate  injection  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


MDL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
aG-  Data  Flag 


EPA  300.0  ANIONS  IN  WATER  BY  1C 


300.0 


Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500 

09/09/03  12:35 

ES6526 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Chloride 

3.1 

mg/I 

0.20 

0.10 

Nitrite 

<  0.050 

mg/I 

0.050 

0.025 

Nitrate 

1.1 

mg/I 

0.050 

0.025 

Phosphate 

<0.30 

mg/I 

0.30 

0.15 

Sulfate 

9.4 

mg/I 

0.10 

0.050 

EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500 

09/09/03  14:10 

E66526 

PRIMARY 

5 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Bromide 

22 

mg/I 

0.25 

0.12 

EPA  314.0  PERCHLORATE  BY  1C 

314.0 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500-3 

09/10/03  16:44 

E70080 

PRIMARY 

10 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Perchlorate 

2300 

ug/l 

40 

10 

EDL  #  200115772 
Primary#  MW-1-0908-1112 
Description  MW-1-0908-1112 

Source  Type  LIQUID 
Sampler  SF 

Report  Distribution  R.  FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X1 1 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  09/08/03  16:10 
Smpl  Date-Time  09/08/03  11:12 


EPA  601  HALOGENATED  VOLATILE 

Instrument  Date 

HP  6890  GC  09/11/03  20:01 

Constituent 

ORGANICS 

Analyst 

E24048 

Result 

Units 

Sample  Analyzed 
PRIMARY 

PQL 

601 

Dilution  Factor 

1 

MDL  FLG 

Vinyl  Chloride 

<0.50 

ug/l 

0.50 

0.25 

Dichlorodifluoromethane 

<0.50 

ug/1 

0.50 

0.25 

Dichloromethane 

<0.50 

ug/l 

0.50 

0.25 

Trichlorofluoromethane 

<0.50 

ug/l 

0.50 

0.25 

1,1-Dichloroethene 

<0.50 

ug/l 

0.50 

0.25 

1,1-Dichloroethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloroethene  (cis/trans) 

<0.50 

ug/l 

0.50 

0.25 

Chloroform 

<0.50 

ug/1 

0.50 

0.25 

Freon  1 1 3 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloroethane 

<0.50 

ug/l 

0.50 

0.25 

1,1,1-Trichloroethane 

<0.50 

ug/1 

0.50 

0.25 

Carbon  Tetrachloride 

<0.50 

ug/l 

0.50 

0.25 

Bromodichloromethane 

<0.50 

ug/1 

0.50 

0.25 

1 ,2-Dichloropropane 

<0.50 

ug/l 

0.50 

0.25 

Trichloroethene 

3.3 

ug/l 

0.50 

0.25 

1,1,2-Trichloroethane 

<0.50 

ug/l 

0.50 

0.25 

Dibromochloromethane 

<0.50 

ugl 

0.50 

0.25 

Bromoform 

<0.50 

ug/l 

0.50 

0.25 

Tetrachloroethene 

<0.50 

ug/l 

0.50 

0.25 

1 ,1 ,2,2-Tetrachloroethane 

<0.50 

ugi 

0.50 

0.25 

Chlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

EPA  6010  DISSOLVED  METALS,  ICP, 

Instrument  Date 

LIQUIDS 

Analyst 

301 0A 

Sample  Analyzed 

601 0B 

Dilution  Factor 

TJA-61E  09/16/03  10:19 

Constituent 

E70180 

Result 

Units 

PRIMARY 

PQL 

1 

MDL  FLG 

Aluminum 

<0.20 

mg/i 

0.20 

0.10 

Barium 

0.017 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

<0.30 

mg/I 

0.30 

0.15 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Silver 

<  0.020 

mg/I 

0,020 

0.010 

Thallium 

<  0.050 

mgl 

0.050 

0.025 

Zinc 

<0.10 

mgl 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<  0.040 

mg/I 

0.040 

0.020 

Cobalt 

<  0.0080 

mgl 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg'l 

0.040 

0.020 

Vanadium 

<  0.0060 

mgi 

0.0060 

0.0030 

Manganese 

0.010 

mgi 

0.0050 

0.0025 

Calcium 

14 

mg/I 

0.14 

0.070 

Magnesium 

8.6 

mgl 

0.050 

0.025 

Sodium 

8.8 

mgi 

0.80 

0.40 

Potassium 

<2.0 

mgi 

2.0 

1.0 

Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15347 
Sacramento.  CA  95852-1847 
(916)355-4780 


Reported  on:  30  SEP  2003 


EDL  #  200115772 
Primary#  MW-1-0908-1112 
Description  MW-1  -0908-1 1 1 2 

Source  Type  LIQUID 
Sampler  SF 

Report  Distribution  R.  FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X1 1 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  09/08/03  16:10 
Smpl  Date-Time  09/08/03  11:12 


EPA  602  AROMATIC  VOLATILE  ORGANICS 


MPH  6890 


Date 

09/15/03  11:55 


Analyst 

E24048 


PRIMARY 


Constituent 

Benzene 
Toluene 
Ethylbenzene 
1 ,4-Dichlorobenzene 
1 ,3-Dichlorobenzene 
1 ,2-Dichlorobenzene 
p-Xylene/m-Xylene 
o-Xylene 


Result 

Units 

PQL 

MDL 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

EPA  7060  DISSOLVED  ARSENIC,  GFAA 

Instrument  Date  Analyst 

PE  600  09/24/03  10:44  E70180 


PRIMARY 


Constituent 

Arsenic 

EPA  7421  DISSOLVED  LEAD,  GFAA 


PE  600 


Date 

09/25/03  12:00 


Result 

<0.0020 


Analyst 

E70180 


PQL 

0.0020 


PRIMARY 


MDL 

0.00030 


Constituent 

Lead 


Result 

<0.0020 


EPA  7470  DISSOLVED  MERCURY,  COLD  VAPOR 


PE  2380 


Date 

09/23/03  10:15 


Analyst 

E70180 


PQL 

0.0020 

7470A 


PRIMARY 


MDL 

0.00060 


7470A 


Constituent  Result 

Mercury  <  0.00020 

EPA  7740  DISSOLVED  SELENIUM,  GFAA 


PE  600 


Date 

09/22/03  10:01 


Analyst 

E70180 


PQL 

0.00020 


PRIMARY 


MDL 

0.000080 


Constituent 

Selenium 


Result 

<  0.0020 


PQL 

0.0020 


MDL 

0.00060 


A-  Suspected  aldol  condensation  product 
B~  Analyte  detected  in  blank 

C-  Spiked  sample  recovery  not  within  control  limits  {EPA  N) 

D-  Compound  ran  at  second  dilution 
E-  Analyte  exceeds  calibration  range 

F-  Estimated  concentration  due  to  presence  of  an  iniederence  (EPA  N) 


G-  Duplicate  analysis  not  within  control  limits  (EPA*) 

H-  Correlation  coefficient  for  MSA  less  than  0.995  (EPA  +) 

J-  Estimated  Value 

M-  Duplicate  injection  precision  not  met 

N~  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


MDL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limit 
NO  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 


EPA  300.0  ANIONS  IN  WATER  BY  1C 


300.0 


Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500 

09/23/03  13:38 

E24959 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Chloride 

3.1 

mg/1 

0.20 

0.10 

Nitrite 

<  0.050 

mg/I 

0.050 

0.025 

Bromide 

17 

mg/1 

0.050 

0.025 

Nitrate 

1.0 

mg/1 

0.050 

0.025 

Phosphate 

<0.30 

mg/I 

0.30 

0.15 

Sulfate 

9.1 

mg/I 

0.10 

0.050 

EPA  314.0  PERCHLORATE  BY  1C 

314.0 

Instrument 

Date 

Analyst 

SamDle  Analyzed 

Dilution  Factor 

DIONEX  DX-500-3 

09/22/03  15:11 

E70080 

PRIMARY 

10 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Perchlorate 

2400 

ug/l 

40 

10 

Data  Flag  Definitions 


gentians 


A-  Suspected  aldoi  condensation  product 
8-  Analyte  detected  in  blank 

C-  Spiked  sample  recovery  not  within  control  limits  (EPA  N) 

0-  Compound  ran  at  second  dilution 
E-  Analyte  exceeds  calibration  range 

F-  Estimated  concentration  due  to  presence  of  an  interference  (EPA  N) 


G-  Duplicate  analysis  not  within  control  limits  (EPA*) 

H-  Correlation  coefficient  for  MSA  less  than  0.995  (EPA  -♦■) 

J-  Estimated  Value 

M-  Duplicate  injection  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


MDL-  Method  Detection  Limit 
PQl-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 


EDL  #  200116219 
Primary#  138-0911-1020 
Description  138-0911-1020 

Source  Type  LIQUID 
Sampler  SF 

Report  Distribution  R.  FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X1 1 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  09/11/03  12:42 
Smpl  Date-Time  09/11/03  10:20 


EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0 

Instrument  Date 

Analvst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500  09/11/03  17:08 

E66526 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Chloride 

2.7 

mg/I 

0.20 

0.10 

Nitrite 

<  0.050 

mg/I 

0.050 

0.025 

Bromide 

8.8 

mg/I 

0.050 

0.025 

Nitrate 

1.4 

mg/I 

0.050 

0.025 

Phosphate 

<0.30 

mg/I 

0.30 

0.15 

Sulfate 

9.6 

mg/I 

0.10 

0.050 

EPA  314.0  PERCHLORATE  BY  1C 

314.0 

Instrument  Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500-3  09/12/03  13:12 

E70080 

PRIMARY 

10 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Perchlorate 

2100 

ug/1 

40 

10 

EPA  601  HALOGENATED  VOLATILE  ORGANICS 

601 

Instrument  Date 

Analvst 

Sample  Analyzed 

Dilution  Factor 

HP  6890  GC  09/1 2/03  21 :29 

E24048 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Vinyl  Chloride 

<0.50 

ug/1 

0.50 

0.25 

Dichlorodifluoromethane 

<0.50 

ug/1 

0.50 

0.25 

Diohloromethane 

<0.50 

ug/1 

0.50 

0.25 

Trichlorofluoromethane 

<0.50 

ug/1 

0.50 

0.25 

1,1-Dichloroethene 

<0.50 

ug/1 

0.50 

0.25 

1,1-Dichloroethane 

<0.50 

ug/1 

0.50 

0.25 

1 ,2-Dichloroethene  (cis/trans) 

<0.50 

ug/1 

0.50 

0.25 

Chloroform 

<0.50 

ug/1 

0.50 

0.25 

Freon  113 

<0.50 

ug/1 

0.50 

0.25 

1 ,2-Dichloroethane 

<0.50 

ug/1 

0.50 

0.25 

1,1,1-Trichloroethane 

<0.50 

ug/1 

0.50 

0.25 

Carbon  Tetrachloride 

<0.50 

ug/1 

0.50 

0.25 

Bromodichloromethane 

<0.50 

ug/1 

0.50 

0.25 

1 ,2-Dichloropropane 

<0.50 

ug/1 

0.50 

0.25 

Trichloroethene 

1.2 

ug/1 

0.50 

0.25 

1 ,1 ,2-Trichloroethane 

<0.50 

ug/1 

0.50 

0.25 

Dibromochloromethane 

<0.50 

ug/1 

0.50 

0.25 

Bromoform 

<0.50 

ug/1 

0  50 

0,25 

Tetrachloroethene 

<0.50 

ug/1 

0.50 

0.25 

1 ,1 ,2,2-Tetrachloroethane 

<0.50 

ug/1 

0.50 

0.25 

Chlorobenzene 

<0.50 

ug/1 

0.50 

0.25 

301 OA 


601  OB 


EPA  6010  DISSOLVED  METALS,  ICP,  LIQUIDS 


Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

TJA-61E 

09/17/03  11:09 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Aluminum 

<0.20 

mg/I 

0.20 

0.10 

Barium 

0.021 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

<0.30 

mg/I 

0.30 

0.15 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<  0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<  0.040 

mg/I 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/I 

0.040 

0.020 

Vanadium 

0.0074 

mg'l 

0.0060 

0.0030 

Manganese 

<  0.0050 

..  mg/I 

0.0050 

0.0025 

Calcium 

12 

mg/I 

0.14 

0.070 

Magnesium 

7.5 

mg/I 

0.050 

0.025 

Sodium 

7.9 

mg'l 

0.80 

0.40 

Potassium 

<2.0 

mg/I 

2.0 

1.0 

EPA  602  AROMATIC  VOLATILE  ORGANICS 

602 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

MPH  6890 

09/15/03  21:24 

E24048 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Benzene 

<0.50 

ug/l 

0.50 

0.25 

Toluene 

<0.50 

ug/l 

0.50 

0.25 

Ethylbenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,4-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,3-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

p-Xylene/m-Xylene 

<0.50 

ug/l 

0.50 

0.25 

o-Xyiene 

<0.50 

ug/l 

0.50 

0.25 

EPA  7060  DISSOLVED  ARSENIC, 

,  GFAA 

7060 

7060 

Instrument 

Date 

Analvst 

Sample  Analyzed 

Dilution  Factor 

PE  600 

09/24/03  1 1 :26 

E70180 

PRIMARY 

i 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Arsenic 

<  0.0020 

mg/I 

0.0020 

0.00030 

7421 


7421 


EPA  7421  DISSOLVED  LEAD,  GFAA 


Instrument  Bate  Analyst 

PE  600  09/25/03  12:43  E70180 


Sample  Analyzed  Dilution  Factor 

PRIMARY  1 


Constituent 

LeacT 


Result  Units  PQL  MDL  FLG 

<170020  ~~  mg/I  0.0020  . 0.00060 


EPA  7470  DISSOLVED  MERCURY,  COLD  VAPOR 

Instrument  Date  Analyst 

PE  2380  09/23/03  10:45  E70180 


7470A  7470A 

Sample  Analyzed  Dilution  Factor 

PRIMARY  1 


Constituent 

Mercury 


Result 

Units 

PQL 

MDL 

FLG 

<  0.00020 

mg/I 

0.00020 

0.000080 

EPA  7740  DISSOLVED  SELENIUM,  GFAA 


7740  7740 


Instrument  Date  Analyst 

PE  600  09/22/03  10:41  E70180 


Sample  Analyzed  Dilution  Factor 

PRIMARY  1 


Constituent 

Selenium 


Result 

Units 

PQL 

MDL 

FLG 

<  0.0020 

Data  Rag  Definitions 

mg/I 

0.0020 

0.00060 

Definiiiaos 

A-  Suspected  aldol  condensation  product 
B~  Analyte  detected  in  blank 

C-  Spiked  sample  recovery  not  within  control  limits  (EPA  N) 

0-  Compound  ran  at  second  dilution 
E~  Analyte  exceeds  calibration  range 

F~  Estimated  concentration  due  to  presence  of  an  interference  (EPA  N) 


G-  Duplicate  analysis  not  within  control  limits  (EPA*) 

H-  Correlation  coefficient  for  MSA  less  than  0.995  (EPA  +) 

J-  Estimated  Value 

M-  Duplicate  injection  precision  not  met 
N-  Presumptive  evidence  of  a  compound 
S-  Concentration  determined  by  method  of  standard  additions 


MDL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limit 
NO  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 


im« 

20: 


EPA  300.0  ANIONS  IN  WATER  BY  1C 


DIONEX  DX-500 


Constituent 


Date 

09/09/03  12:24 


Chloride 

Nitrite 

Bromide 

Nitrate 

Phosphate 

Sulfate 


EPA  314.0  PERCHLORATE  BY  1C 


DIONEX  DX-500-3 


Date 

09/10/03  16:30 


E66526 

PRIMARY 

1 

Result 

Units 

PQL 

MDL 

2.6 

mg/I 

0.20 

0.10 

<  0.050 

mg/I 

0.050 

0.025 

5.3 

mg/I 

0.050 

0.025 

1.3 

mg/I 

0.050 

0.025 

<0.30 

mg/I 

0.30 

0.15 

9.6 

mg/I 

0.10 

0.050 

Analyst 

E70080 


PRIMARY 


300.0 


314.0 


Constituent 

Perchlorate 


Result 

2200 


EPA  601  HALOGENATED  VOLATILE  ORGANICS 


HP  6890  GC 


Date 

09/11/03  19:26 


Analyst 

E24048 


PRIMARY 


Constituent 

Result 

Units 

PQL 

MDL 

Vinyl  Chloride 

<0.50 

ug/l 

0.50 

0.25 

Dichlorodifluoromethane 

<0.50 

ug/l 

0.50 

0.25 

Dichloromethane 

<0.50 

ug/l 

0.50 

0.25 

T  richlorofiuoromethane 

<0.50 

ug/l 

0.50 

0.25 

1,1-Dichloroethene 

<0.50 

ug/l 

0.50 

0.25 

1,1-Dichloroethane 

<0.50 

ug/1 

0.50 

0.25 

1 ,2-Dichloroethene  (cis/trans) 

<0.50 

ug/l 

0.50 

0.25 

Chloroform 

<0.50 

ug/l 

0.50 

0.25 

Freon  1 1 3 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloroethane 

<0.50 

ug/l 

0.50 

0.25 

1,1,1-Trichloroethane 

<0.50 

ug/l 

0.50 

0.25 

Carbon  Tetrachloride 

<0.50 

ug/l 

0.50 

0.25 

Bromodichloromethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloropropane 

<0.50 

ug/l 

0.50 

0.25 

Trichloroethene 

0.74 

ug/l 

0.50 

0.25 

1,1,2-Trichloroethane 

<0.50 

ug/l 

0.50 

0.25 

Dibromochloromethane 

<0.50 

ug/l 

0.50 

0.25 

Bromoform 

<0.50 

ug/l 

0.50 

0.25 

Tetrachloroethene 

<0.50 

ug/l 

0.50 

0.25 

1 ,1 ,2,2-Tetrachloroethane 

<0.50 

ug/l 

0.50 

0.25 

Chlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

ft]  -eTsT 


EPA  6010  DISSOLVED  METALS,  ICP, 

LIQUIDS 

301 0A 

601  OB 

Instrument 

Date 

Analyst 

Sample  An 

alvzed 

Dilution  Fa 

ctor 

TJA-61E 

09/16/03  10:13 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Aluminum 

<0.20 

mg/I 

0.20 

0.10 

Barium 

0.020 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/1 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

<0.30 

mg/I 

0.30 

0.15 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<  0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<  0.040 

mg/1 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/I 

0.040 

0.020 

Vanadium 

0.0062 

mg/I 

0.0060 

0.0030 

Manganese 

<  0.0050 

mg/I 

0.0050 

0.0025 

Calcium 

12 

mg/I 

0.14 

0.070 

Magnesium 

7.1 

mg/I 

0.050 

0.025 

Sodium 

7.8 

mg/I 

0.80 

0.40 

Potassium 

<2.0 

mg/I 

2.0 

1.0 

EPA  602  AROMATIC  VOLATILE  ORGANICS 

602 

Date 

Analyst 

Sample  An 

alvzed 

Dilution  Fa 

ctor 

MPH  6890 

09/15/03  11:17 

E24048 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Benzene 

<0.50 

ug/i 

0.50 

0.25 

Toluene 

<0.50 

ug/l 

0.50 

0.25 

Ethylbenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,4-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,3-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

p-Xylene/m-Xylene 

<0.50 

ug/l 

0.50 

0.25 

o-Xylene 

<0.50 

ug/l 

0.50 

0.25 

EPA  7060  DISSOLVED  ARSENIC,  GFAA 


PE  600 


Date 

09/24/03  10:37 


Analyst 

E70180 


PRIMARY 


Constituent 

Arsenic 


<  0.0020 


PQL 

0.0020 


MDL 

0.00030 


EDL  »  200115770 
Primary  #  138-0908-1017 
Description  138-0S08-1017 

Source  Type  LIQUID 
Sampler  SF 

Report  Distribution  R.  FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X1 1 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  09/08/03  16:10 
Smpl  Date-Time  09/08/03  10:17 


EPA  7421  DISSOLVED  LEAD,  GFAA 

7421 

7421 

Instrument 

PE  600 

Date 

09/25/03  1 1 :52 

Analyst 

E70180 

SamDle  Analyzed 
PRIMARY 

Dilution  Factor 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Lead 

<  0.0020 

mg/I 

0.0020 

0.00060 

EPA  7470  DISSOLVED  MERCURY, 

COLD  VAPOR 

7470 A 

7470 A 

Instrument 

PE  2380 

Date 

09/23/03  10:10 

Analyst 

E70180 

Sample  Analyzed 

PRIMARY 

Dilution  Factor 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Mercury 

<  0.00020 

mg/I 

0.00020 

0.000080 

EPA  7740  DISSOLVED  SELENIUM,  GFAA 


7740 


7740 


PE  600 


Date 

09/22/03  09:54 


Analyst 

E70180 


Sample  Analyzed 
PRIMARY 


Dilution  Factor 
1 


Constituent 

Selenium 


Result 

<0.0020 


Pata  F<ao  QsliDiiiaoa 


Units 

mg T\ 


A-  Suspected  aidol  condensation  product 
B-  Analyte  detected  in  blank 

C-  Spiked  sample  recovery  not  within  control  limits  (EPA  N) 

D-  Compound  ran  at  second  dilution 
E-  Analyte  exceeds  calibration  range 

F-  Estimated  concentration  due  to  presence  of  an  interference  (EPA  N) 


G-  Duplicate  analysis  not  within  control  limits  (EPA*) 

H-  Correlation  coefficient  for  MSA  iess  lhan  0.995  (EPA  +) 

J-  Estimated  Value 

M-  Duplicate  injection  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


PQL  MDL 

0.0020  0.00060 

Definitions 

MDL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limit 
NO  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 


FLG 


EDL  #  200116584 

Primary#  138-0916-1042 
Description  138-0916-1042 

Source  Type  LIQUID 

Sampler  SF 

Report  Distribution  R.  FR1CKE,  FILE 

Submitter  0330 

Charge  Number  SAELNE2X1 1 
Chain  of  Custody  YES 

Released  By  E23393 

Reed  Date-Time  09/16/03  13:05 
Smpl  Date-Time  09/16/03  10:42 

EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0 

Instrument  Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500  09/16/03  15:28 

E66526 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Chloride 

2.9 

mg/I 

0.20 

0.10 

Nitrite 

<  0.050 

mg/I 

0.050 

0.025 

Nitrate 

1.3 

mg/I 

0.050 

0.025 

Phosphate 

<0.30 

mg/I 

0.30 

0.15 

Sulfate 

9.3 

mg/I 

0.10 

0.050 

EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0 

Instrument  Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500  09/1 6/03  1 6:30 

E66526 

PRIMARY 

5 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Bromide 

16 

mg/I 

0.25 

0.12 

EPA  314.0  PERCHLORATE  BY  1C 

314.0 

Instrument  Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500-3  09/16/03  15:40 

E70080 

PRIMARY 

10 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Perchlorate 

2200 

ug/l 

40 

10 

Environmental  Laboratorv 
Bldg.  02030,  P.O.  Box  15847 
Sacramento.  CA  95852-1847 
(916)355-4780 


Reported 


EPA  601  HALOGENATED  VOLATILE  ORGANICS 

601 

Instrument  Date 

Analyst 

Sample  An 

alvzed 

Dilution  Factor 

HP  6890  GC  09/17/03  15:09 

E24048 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Vinyl  Chloride 

<0.50 

ug/1 

0.50 

0.25 

Dichlorodifluoromethane 

<0.50 

ug/l 

0.50 

0.25 

Dichloromethane 

<0.50 

ug/1 

0.50 

0.25 

Trichlorofluoromethane 

<0.50 

ug/1 

0.50 

0.25 

1,1-Dichloroethene 

<0.50 

ug/1 

0.50 

0.25 

1,1-Dichloroethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloroethene  (cis/trans) 

<0.50 

ug/1 

0.50 

0.25 

Chloroform 

<0.50 

ug/l 

0.50 

0.25 

Freon  1 1 3 

<0.50 

ug/1 

0.50 

0.25 

1 ,2-Dichloroethane 

<0.50 

ug/l 

0.50 

0.25 

1,1,1-Trichloroethane 

<0.50 

ug/1 

0.50 

0.25 

Carbon  Tetrachloride 

<0.50 

ug/l 

0.50 

0.25 

Brornodichloromethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloropropane 

<0.50 

ug/l 

0.50 

0.25 

Trichloroethene 

2.1 

ug/l 

0.50 

0.25 

1 ,1 ,2— T  richloroethane 

<0.50 

ug/l 

0.50 

0.25 

Dibromochloromethane 

<0.50 

ug/1 

0.50 

0.25 

Bromoform 

<0.50 

ug/l 

0.50 

0.25 

Tetrachloroethene 

<0.50 

ug/1 

0.50 

0.25 

1,1 ,2,2-Tetrachloroethane 

<0.50 

ug/l 

0.50 

0.25 

Chlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

EPA  6010  DISSOLVED  METALS,  ICP, 

LIQUIDS 

301 0A 

601 0B 

Instrument  Date 

An?ly?t 

Sample  An 

alvzed 

Dilution  Factor 

TJA-61E  09/30/03  11:07 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Aluminum 

<0.20 

mg/I 

0.20 

0.10 

Barium 

0.022 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

<0.30 

mg/I 

0.30 

0.15 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<  0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<  0.040 

mg/I 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/I 

0.040 

0.020 

Vanadium 

0.0066 

mg/I 

0.0060 

0.0030 

Manganese 

<  0.0050 

mg/1 

0.0050 

0.0025 

Calcium 

13 

mg/I 

0.14 

0.070 

Magnesium 

8.1 

mg/I 

0.050 

0.025 

Sodium 

8.4 

mg/I 

0.80 

0.40 

Potassium 

<2.0 

mg/I 

2.0 

1.0 

EPA  602  AROMATIC  VOLATILE  ORGANICS 


602 


Instrument 

Date 

Analvst 

Sample  Analyzed 

Dilution  Factor 

HP  6890  GC 

09/17/03  15:09 

E24048 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Benzene 

<0.50 

ug/l 

0.50 

0.25 

Toluene 

<0.50 

ug/i 

0.50 

0.25 

Ethylbenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,4-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,3-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

p-Xylene/m-Xylene 

<0.50 

ug/l 

0.50 

0.25 

o-Xylene 

<0.50 

ug/l 

0.50 

0.25 

EPA  7060  DISSOLVED  ARSENIC,  GFAA 

7060 

7060 

Instrument 

Bate 

Analvst 

Sample  Analyzed 

Dilution  Factor 

PE  600 

09/24/03  12:37 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Arsenic 

<  0.0020 

mg/I 

0.0020 

0.00030 

EPA  7421  DISSOLVED  LEAD,  GFAA 

7421 

7421 

Instrument 

Date 

Analvst 

Sample  Analyzed 

Dilution  Factor 

PE  600 

09/25/03  13:47 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Lead 

<  0.0020 

mg/I 

0.0020 

0.00060 

EPA  7470  DISSOLVED  MERCURY, 

COLD  VAPOR 

7470A 

7470A 

Instrument 

Date 

Analvst 

Sample  Analyzed 

Dilution  Factor 

PE  2380 

09/23/03  11:10 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Mercury 

<  0.00020 

mg/I 

0.00020 

0.000080 

EPA  7740  DISSOLVED  SELENIUM, 

GFAA 

7740 

7740 

Instrument 

Date 

09/22/03  11:39 

Analvst 

Sample  Analyzed 

Dilution  Factor 

PE  600 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Selenium 

<  0.0020 

mg/I 

0.0020 

0.00060 

Data  Flag  Definitions 

£ 

tetniiiapa 

Suspected  a  Ido  I  condensation  product 
Analyte  detected  in  blank 

Spiked  sample  recovery  not  within  control  limits  (EPA  N) 

Compound  ran  at  second  dilution 
Analyte  exceeds  calibration  range 

Estimated  concentration  due  to  presence  of  an  interference  (EPA  N} 


G-  Duplicate  analysis  not  within  control  limits  (EPA*) 

H-  Correlation  coefficient  for  MSA  iess  than  0.995  (EPA  +) 

J-  Estimated  Value 

M-  Duplicate  injection  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


MDL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 


EDL  #  200116587 
Primary  U  MW- 1-091 6-1 152 
Description  MW-1-0916-1152 

Source  Type  LIQUID 
Sampler  SF 

Report  Distribution  R.  FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X1 1 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  09/16/03  13:05 
Smpl  Date-Time  09/16/03  11:52 


EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500 

09/16/03  16:00 

E66526 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Chloride 

4.1 

mg/1 

0.20 

0.10 

Nitrite 

<  0.050 

mg/1 

0.050 

0.025 

Nitrate 

0.22 

mg/I 

0.050 

0.025 

Phosphate 

<0.30 

mg/I 

0.30 

0.15 

Sulfate 

9.8 

mg/1 

0.10 

0.050 

EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0 

Instrument 

Date 

Analvst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500 

09/16/03  16:41 

E66526 

PRIMARY 

5 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Bromide 

11 

mg/I 

0.25 

0.12 

EPA  314.0  PERCHLORATE  BY  1C 

314.0 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500-3 

09/16/03  16:22 

E70080 

PRIMARY 

10 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Perchlorate 

2100 

ug/l 

40 

10 

EPA  601  HALOGENATED  VOLATILE  ORGANICS 


601 


Instrument  Date 

Analvst 

Sample  Analyzed 

PMtiaafactar 

HP  6890  GC  09/17/03  14:31 

E24048 

PRIMARY 

i 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Vinyl  Chloride 

<0.50 

ug/l 

0.50 

0.25 

Dichlorodifluoromethane 

<0.50 

ug/l 

0.50 

0.25 

Dichloromethane 

<0.50 

ug/l 

0.50 

0.25 

T  richlorofluoromethane 

<0.50 

ug/l 

0.50 

0.25 

1,1-Dichloroethene 

<0.50 

ug/l 

0.50 

0.25 

1,1-Dichloroethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloroethene  (cis/trans) 

<0.50 

ug/l 

0.50 

0.25 

Chloroform 

<0.50 

ug/l 

0.50 

0.25 

Freon  113 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloroethane 

<0.50 

ug/l 

0.50 

0.25 

1,1,1-Trichloroethane 

<0.50 

ug/l 

0.50 

0.25 

Carbon  Tetrachloride 

<0.50 

ug/l 

0.50 

0.25 

Bromodichloromethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloropropane 

<0.50 

ug/l 

0.50 

0.25 

Trichloroethene 

3.9 

ug/l 

0.50 

0.25 

1 ,1 ,2-Trichloroethane 

<0.50 

ug/l 

0.50 

0.25 

Dibromochloromethane 

<0.50 

ug^ 

0.50 

0.25 

Bromoform 

<0.50 

ug/l 

0.50 

0.25 

Tetrachloroethene 

<0.50 

ug/l 

0.50 

0.25 

1 ,1 ,2,2-Tetrachloroethane 

<0.50 

ug/l 

0.50 

0.25 

Chlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

EPA  6010  DISSOLVED  METALS,  ICP, 

LIQUIDS 

301 0A 

601 0B 

Instrument  Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

TJA-61E  09/30/03  11:23 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Aluminum 

<0.20 

mg/I 

0.20 

0.10 

Barium 

0.018 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/1 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

<0.30 

mg/I 

0.30 

0.15 

Nickel 

<0.020 

mg/I 

0.020 

0.010 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<  0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<  0.040 

mg/I 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/I 

0.040 

0.020 

Vanadium 

<  0.0060 

mg/I 

0.0060 

0.0030 

Manganese 

0.099 

mg/I 

0.0050 

0.0025 

Calcium 

14 

mg/I 

0.14 

0.070 

Magnesium 

8.9 

mg/1 

0.050 

0.025 

Sodium 

9.0 

mg/I 

0.80 

0.40 

Potassium 

<2.0 

mg/I 

2.0 

1.0 

EPA  602  AROMATIC  VOLATILE  ORGANICS 


602 


Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

HP  6890  GC 

09/17/03  14:31 

E24048 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Benzene 

<0.50 

ug/l 

0.50 

0.25 

Toluene 

<0.50 

ug/l 

0.50 

0.25 

Ethylbenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,4-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,3-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

p-Xylene/m-Xylene 

<0.50 

ug/l 

0.50 

0.25 

o-Xylene 

<0.50 

ug/l 

0.50 

0.25 

EPA  7060  DISSOLVED  ARSENIC,  GFAA 

7060 

7060 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

PE  600 

09/24/03  12:57 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Arsenic 

<  0.0020 

mg/I 

0.0020 

0.00030 

EPA  7421  DISSOLVED  LEAD,  GFAA 

7421 

7421 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

PE  600 

09/25/03  14:08 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Lead 

<  0.0020 

mg/I 

0.0020 

0.00060 

EPA  7470  DISSOLVED  MERCURY, 

COLD  VAPOR 

7470A 

7470A 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

PE  2380 

09/23/03  11:35 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Mercury 

<  0.00020 

mg/I 

0.00020 

0.000080 

EPA  7740  DISSOLVED  SELENIUM, 

GFAA 

7740 

7740 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

PE  600 

09/22/03  11:58 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Selenium 

<  0.0020 

mg/I 

0.0020 

0.00060 

A-  Suspected  a  Wo  I  condensation  product 
8-  Analyte  detected  in  blank 

G~  Spiked  sample  recovery  not  within  control  limits  {EPA  N) 

0-  Compound  ran  at  second  dilution 
£-  Analyte  exceeds  calibration  range 

F-  Estimated  concentration  due  to  presence  of  an  interference  (EPA  N) 


G-  Duplicate  analysis  not  within  control  limits  (EPA*' 

H-  Correlation  coefficient  for  MSA  less  than  0.995  (EPA  +) 

J-  Estimated  Value 

M-  Duplicate  injection  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


MDL-  Method  Detection  Limit 
POL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 


Environmental  Laboratory 
Bldg.  02030.  P.O.  Box  15847 
Sacramento.  CA  95852-1847 
(916)355-4780 


1  of  3 


Reported  on:  02  OCT  2003 


EDL  H  200116583 

Submitter  0330 

Primary  #  RW-1 -091 6-0935 

Charge  Number 

SAELNE2X1 1 

Description  RW-1 -09 16-0935 

Chain  of  Custody 

YES 

Source  Type  UQUID 

Released  By 

E23393 

Sampler  SF 

Reed  Date-Time 

09/16/03  13:05 

Report  Distribution  R.  FRICKE,  FILE 

Smpl  Date-Time 

09/16/03  09:35 

EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0 

Instrument  Date 

Analyst 

Samole  Analyzed 

Dilution  Factor 

DIONEX  DX-500  09/16/03  15:18 

E66526 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Chloride 

2.9 

mg/I 

0.20 

0.10 

Nitrite 

<  0.050 

mg/I 

0.050 

0.025 

Bromide 

<  0.050 

mg/I 

0.050 

0.025 

Nitrate 

1.3 

mg/l 

0.050 

0.025 

Phosphate 

<0.30 

mg/l 

0.30 

0.15 

Sulfate 

9.5 

mg/l 

0.10 

0.050 

EPA  314.0  PERCHLORATE  BY  1C 

314.0 

Instrument  Date 

Analyst 

SamDle  Analyzed 

Dilution  Factor 

DIONEX  DX-500-3  09/16/03  15:26 

E70080 

PRIMARY 

10 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Perchlorate 

2200 

ug/1 

40 

10 

EPA  601  HALOGENATED  VOLATILE  ORGANICS 

601 

Instrument  Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

HP  6890  GC  09/17/03  12:36 

E24048 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Vinyl  Chloride 

<0.50 

ug/1 

0.50 

0.25 

Dichlorodifluoromethane 

<0.50 

ug/l 

0.50 

0.25 

Dichloromethane 

<0.50 

ug/1 

0.50 

0.25 

T  richlorofl  uoromethane 

<0.50 

ug/1 

0.50 

0.25 

1,1-Dichloroethene 

<0.50 

ug/1 

0.50 

0.25 

1 ,1-Dichloroethane 

<0.50 

ug/1 

0.50 

0.25 

1 ,2-Dichloroethene  (cis/trans) 

<0.50 

ug/1 

0.50 

0.25 

Chloroform 

<0.50 

ugl 

0.50 

0.25 

Freon  1 1 3 

<0.50 

ug/1 

0.50 

0.25 

1 ,2-Dichloroethane 

<0.50 

ug/1 

0.50 

0.25 

1 , 1 , 1  -Trichloroethane 

<0.50 

ug/I 

0.50 

0.25 

Carbon  Tetrachloride 

<0.50 

ug/1 

0.50 

0.25 

Bromodichloromethane 

<0.50 

ug/1 

0.50 

0.25 

1 ,2-Dichloropropane 

<0.50 

ug/1 

0.50 

0.25 

Trichloroethene 

5.8 

ug/1 

0.50 

0.25 

1 ,1 ,2-Trichloroethane 

<0.50 

ug/1 

0.50 

0.25 

Dibromochloromethane 

<0.50 

ug/1 

0.50 

0.25 

Bromoform 

<0.50 

ug/1 

0.50 

0.25 

Tetrachloroethene 

<0.50 

ug/1 

0.50 

0.25 

1 ,1 ,2,2-Tetrachloroethane 

<0.50 

ug/1 

0.50 

0.25 

Chlorobenzene 

<0.50 

ug/1 

0.50 

0.25 

Environmental  Laboratory 
Bldg.  02030,  P.O,  Box  15847 
Sacramento,  CA  95852-1 847 
(916)355-4780 


Reported  on:  02  OCT  2003 


EDL  *  200116583 
Primary#  RW-1  -091 6-0935 
Description  RW-1 -091 6-0935 

Source  Type  LIQUID 
Sampler  SF 

Report  Distribution  R.  FRICKE,  FILE 


Charge  Number  SAELNE2X1 1 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  09/16/03  13:05 
Smpl  Date-Time  09/16/03  09:35 


EPA  6010  DISSOLVED  METALS,  ICP,  LIQUIDS 


TJA-61E 


Date 

09/30/03  1 1 :02 


Analyst 

E70180 


PRIMARY 


301 0A 


601 0B 


Constituent 

Aluminum 

Barium 

Beryllium 

Cadmium 

Chromium 

Copper 

Iron 

Nickel 

Silver 

Thallium 

Zinc 

Antimony 

Boron 

Cobalt 

Molybdenum 

Vanadium 

Manganese 

Calcium 

Magnesium 

Sodium 

Potassium 


Result 

Units 

PQL 

MDL 

<0.20 

mg/I 

0.20 

0.10 

0.022 

mg/I 

0.0060 

0.0030 

<0.0010 

mg/I 

0.0010 

0.00050 

<  0.0040 

mg/I 

0.0040 

0.0020 

<  0.0080 

mg/I 

0.0080 

0.0040 

<  0.0060 

mg/I 

0.0060 

0.0030 

<0.30 

mg/I 

0.30 

0.15 

<0.020 

mg/I 

0.020 

0.010 

<  0.020 

mg/I 

0.020 

0.010 

<  0.050 

mg/I 

0.050 

0.025 

<0.10 

mg/I 

0.10 

0.050 

<0.20 

mg/I 

0.20 

0.10 

<  0.040 

mg/I 

0.040 

0.020 

<  0.0080 

mg/I 

0.0080 

0.0040 

<  0.040 

mg/I 

0.040 

0.020 

0.0073 

mg/I 

0.0060 

0.0030 

<  0.0050 

mg/I 

0.0050 

0.0025 

12 

mg/I 

0.14 

0.070 

7.5 

mg/I 

0.050 

0.025 

8.3 

mg/I 

0.80 

0.40 

<2.0 

mg/I 

2.0 

1.0 

EPA  602  AROMATIC  VOLATILE  ORGANICS 


HP  6890  GC 


Date 

09/17/03  12:36 


Analyst 

E24048 


PRIMARY 


Constituent 

Benzene 
Toluene 
Ethylbenzene 
1 ,4-Dichlorobenzene 
1 ,3-Dichlorobenzene 
1 ,2-Dichlorobenzene 
p-Xylene/m-Xylene 
o-Xylene 


Result 

Units 

PQL 

MDL 

<0.50 

ug/l 

aso 

0.25 

<0.50 

ug/1 

0.50 

0.25 

<0.50 

ug/1 

0.50 

0.25 

<0.50 

ug/1 

0.50 

0.25 

<0.50 

ug/1 

0.50 

0.25 

<0.50 

ug/1 

0.50 

0.25 

<0.50 

ug/1 

0.50 

0.25 

<0.50 

ug/1 

0.50 

0.25 

EPA  7060  DISSOLVED  ARSENIC,  GFAA 


PE  600 


Date 

09/24/03  12:30 


Analyst 

E70180 


PRIMARY 


Constituent 

Arsenic 


Result 

<  0.0020 


PQL 

aoo2(f 


0.00030 


7421 


7421 


EPA  7421  DISSOLVED  LEAD,  GFAA 


Instrument 

Date 

Anaivst 

Sample  Analyzed 

Dilution  Factor 

PE  600 

09/25/03  13:40 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Lead 

<  0.0020 

mg/I 

0.0020 

0.00060 

EPA  7470  DISSOLVED  MERCURY,  COLD  VAPOR 

7470A 

7470A 

Instrument 

Date 

Anaivst 

Sample  Analyzed 

Dilution  Factor 

PE  2380 

09/23/03  1 1 :05 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Mercury 

<  0.00020 

mg/I 

0.00020 

0.000080 

EPA  7740  DISSOLVED  SELENIUM,  GFAA 

7740 

7740 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

PE  600 

09/22/03  1 1 :32 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Selenium 

<  0.0020 

mg/I 

0.0020 

0.00060 

Data  Flag  Definitions  Definitions 


A-  Suspected  aldol  condensation  product 
B-  Analyte  detected  in  blank 

C-  Spiked  sample  recovery  not  within  control  limits  (EPA  N) 

D-  Compound  ran  at  second  dilution 
E-  Analyte  exceeds  calibration  range 

F-  Estimated  concentration  due  to  presence  of  an  interference  (EPA  N) 


G-  Duplicate  analysis  not  within  control  limits  (EPA*) 

H-  Correlation  coefficient  for  MSA  iess  than  0.995  (EPA  +) 

J-  Estimated  Vaiue 

M-  Duplicate  injection  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


MDL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limit 
NO  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 


Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
Sacramento.  CA  95852-1847 
(916)355-4780 


Page  1  of  3 
Reported  on:  02  OCT  2003 


EDL  #  200116585 
Primary  #  EW-2-0916-1 115 
Description  EW-2-0916-1 1 15 

Source  Type  LIQUID 
Sampler  SF 

Report  Distribution  R.  FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X11 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  09/1 6/03  13:05 
Smpl  Date-Time  09/16/03  11:15 


EPA  300.0  ANIONS  IN  WATER  BY  1C 


DIONEX  DX-500 


Constituent 


Date 

09/16/03  15:39 


Chloride 

Nitrite 

Bromide 

Nitrate 

Phosphate 

Sulfate 

EPA  314.0  PERCHLORATE  BY  1C 


DIONEX  DX-500-3  09/16/03  15:54 


E66526 

PRIMARY 

1 

Result 

Units 

PQL 

MDL 

3.1 

mg/t 

0.20 

0.10 

<  0.050 

mg/I 

0.050 

0.025 

<  0.050 

mg/l 

0.050 

0.025 

1.3 

mg/I 

0.050 

0.025 

0.31 

mg/l 

0.30 

0.15 

9.6 

mg/l 

0.10 

0.050 

Analyst 

E70080 


PRIMARY 


Constituent 

Perchlorate 


Result 


EPA  601  HALOGENATED  VOLATILE  ORGANICS 


HP  6890  GC 


Date 

09/17/03  13:14 


Analyst 

E24048 


PRIMARY 


Constituent 

Result 

Units 

PQL 

MDL 

Vinyl  Chloride 

<0.50 

ug/I 

0.50 

0.25 

Dichlorodifluoromethane 

<0.50 

ug/1 

0.50 

0.25 

Dichloromethane 

<0.50 

ug/I 

0.50 

0.25 

T  richlorofluoromethane 

<0.50 

ug/1 

0.50 

0.25 

1,1-Dichloroethene 

<0.50 

ug/1 

0.50 

0.25 

1,1-Dichloroethane 

<0.50 

ug/I 

0.50 

0,25 

1 ,2-Dichloroethene  (cis/trans) 

<0.50 

ug/1 

0.50 

0.25 

Chloroform 

<0.50 

ug/1 

0.50 

0.25 

Freon  113 

<0.50 

ug/1 

0.50 

0.25 

1 ,2-Dichloroethane 

<0.50 

ug/1 

0.50 

0.25 

1,1,1-Trichloroethane 

<0.50 

ug/1 

0.50 

0.25 

Carbon  Tetrachloride 

<0.50 

ug/1 

0.50 

0.25 

Bromodichloromethane 

<0.50 

ug/I 

0.50 

0.25 

1 ,2-Dichloropropane 

<0.50 

ug/1 

0.50 

0.25 

Trichloroethene 

4.8 

ug/1 

0.50 

0.25 

1 ,1 ,2-Trichloroethane 

<0.50 

ug/l 

0.50 

0.25 

Dibromochloromethane 

<0.50 

ug/I 

0.50 

0.25 

Bromoform 

<0.50 

ug/1 

0.50 

0.25 

Tetrachloroethene 

<0.50 

ug/I 

0.50 

0.25 

1 ,1 ,2,2-Tetrachloroethane 

<0.50 

ug/1 

0.50 

0.25 

Chlorobenzene 

<0.50 

ug/1 

0.50 

0.25 

Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15347 
Sacramento,  CA  95852-1847 
(916)355-4780 


Analysis  Report 
Page  2  of  3 
Reported  on:  02  OCT  2003 


Primary  #  EW-2-091 6-1115 

Charge  Number 

SAELNE2X1 1 

Description  EW-2-091 6-1115 

Chain  of  Custody 

YES 

Source  Type  LIQUID 

Released  By 

E23393 

Sampler  SF 

Reed  Date-Time 

09/16/03  13:0 

Distribution  R.  FRICKE,  FILE 

Smpl  Date-Time 

09/16/03  11:1 

EPA  6010  DISSOLVED  METALS,  ICP,  LIQUIDS 

Instrument  Date  Analyst 

Samole  Am 

301 0A 

alvzed 

601 0B 

Dilution  Factor 

TJA-61E 

09/30/03  11:13  E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Aluminum 

<0.20 

mg/I 

0.20 

0.10 

Barium 

0.023 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

rng/i 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/1 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

<0.30 

mg/I 

0.30 

0.15 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<  0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<  0.040 

mg/I 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/I 

0.040 

0.020 

Vanadium 

0.0061 

mg/I 

0.0060 

0.0030 

Manganese 

<  0.0050 

mg/I 

0.0050 

0.0025 

Calcium 

12 

mg/I 

0.14 

0.070 

Magnesium 

7.7 

mg/I 

0.050 

0.025 

Sodium 

8.2 

mg/I 

0.80 

0.40 

Potassium 

<2.0 

mg/I 

2.0 

1.0 

EPA  602  AROMATIC  VOLATILE  ORGANICS 

602 

ln$tryment 

Date  Analyst 

Sample  An 

alvzed 

Dilution  Factor 

HP  6890  GC 

09/17/03  13:14  E24048 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Benzene 

<0.50 

ug/l 

0.50 

0.25 

Toluene 

<0.50 

ug/l 

0.50 

0.25 

Ethylbenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,4-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,3-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

p-Xylene/m-Xylene 

<0.50 

ug/l 

0.50 

0.25 

o-Xylene 

<0.50 

ug/l 

0.50 

0.25 

EPA  7060  DISSOLVED  ARSENIC,  GFAA 


PE  600 


Date 

09/24/03  12:43 


Analyst 

E70180 


PRIMARY 


Constituent 


<  0.0020 


PQL 

0.0020 


MDL 

0.00030 


EDL  #  200116585 
Primary#  EW-2-0916-1115 
Description  EW-2-0916-1 115 

Source  Type  LIQUID 
Sampler  SF 

Report  Distribution  R.  FR1CKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X1 1 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  09/16/03  13:05 
Smpi  Date-Time  09/16/03  11:15 


EPA  7421  DISSOLVED  LEAD,  GFAA 


PE  600 


Date 

09/25/03  13:54 


Analyst 

E70180 


PRIMARY 


Constituent 


<  0.0020 


0.00060 


EPA  7470  DISSOLVED  MERCURY,  COLD  VAPOR 


PE  2380 


Date 

09/23/03  11:15 


Analyst 

E70180 


7470A 


PRIMARY 


7470 A 


Constituent 

Mercury 


:  0.00020 


0.00020 


0.000080 


EPA  7740  DISSOLVED  SELENIUM,  GFAA 

Instrument  Date  Analyst 

PE  600  09/22/03  11:45  E70180 


PRIMARY 


Constituent 

Selenium 

A-  Suspected  aldol  condensation  product 
B-  Analyte  detected  in  blank 

C-  Spiked  sample  recovery  not  within  control  limits  (EPA  N) 

D-  Compound  ran  at  second  dilution 
E-  Analyte  exceeds  calibration  range 

F-  Estimated  concentration  due  to  presence  of  an  interference  (EPA  N) 


<  0.0020 


G-  Duplicate  analysis  not  within  control  limits  (EPA') 

H-  Correlation  coefficient  for  MSA  less  than  0  995  (EPA  +) 

J-  Estimated  Value 

M-  Duplicate  injection  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


0.0020 


0.00060 


Definitions 


MDL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MOL 
FLG-  Data  Flag 


Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
Sacramento.  CA  95852-1847 
(916)355-4780 


Reported  on: 


EPA  300.0  ANIONS  IN  WATER  BY  1C 


DIONEX  DX-500 


Date 

09/16/03  15:50 


Analyst 

E66526 


PRIMARY 


300.0 


Constituent 

Chloride 

Nitrite 

Bromide 

Nitrate 

Phosphate 

Sulfate 


EPA  314.0  PERCHLORATE  BY  1C 


DIONEX  DX-500-3 


Date 

09/16/03  16:08 


Analyst 

E70080 


Result 

Units 

PQL 

MDL 

2.5 

mg/I 

0.20 

0.10 

<  0.050 

mg/I 

0.050 

0.025 

<  0.050 

mg/I 

0.050 

0.025 

1.6 

mg/I 

0.050 

0.025 

<0.30 

mg/I 

0.30 

0.15 

8.9 

mg/I 

0.10 

0.050 

PRIMARY 


314.0 


Constituent  Result 

Perchlorate  270 

EPA  601  HALOGENATED  VOLATILE  ORGANICS 


HP  6890  GC 


Date 

09/17/03  13:53 


Analyst 

E24048 


PRIMARY 


Constituent 

Vinyl  Chloride 
Dichlorodifluoromethane 
Dichloromethane 
T  richlorofluoromethane 

1.1- Dichloroethene 

1.1- Dichloroe  thane 

1 .2- Dichloroethene  (cis/trans) 
Chloroform 

Freon  1 1 3 

1 .2- Dichloroethane 

1 , 1 , 1  -T  richloroethane 
Carbon  Tetrachloride 
Bromodichloromethane 

1 .2- Dichloropropane 
Trichloroethene 

1.1.2- Trichloroethane 
Dibromochloromethane 
Bromoform 
Tetrachloroethene 

1 .1 .2.2- Tetrachloroethane 
Chlorobenzene 


Result 

Units 

PQL 

MDL 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

Environmental  Laboratory 
Bldg,  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1847 
(916)355-4780 


Reported  on:  02  OCT  2003 


EPA  6010  DISSOLVED  METALS,  ICP,  LIQUIDS 


TJA-61E 


Date 

09/30/03  11:18 


Analyst 

E70180 


PRIMARY 


301 0A 


6010B 


Constituent 

Aluminum 

Barium 

Beryllium 

Cadmium 

Chromium 

Copper 

Iron 

Nickel 

Silver 

Thallium 

Zinc 

Antimony 

Boron 

Cobalt 

Molybdenum 

Vanadium 

Manganese 

Calcium 

Magnesium 

Sodium 

Potassium 


Result 

Units 

PQL 

MDL 

<0.20 

mg/I 

0.20 

0.10 

0.016 

mg/I 

0.0060 

0.0030 

<0.0010 

mg/1 

0.0010 

0.00050 

<  0.0040 

mg/I 

0.0040 

0.0020 

<  0.0080 

mg/I 

0.0080 

0.0040 

<  0.0060 

mg/I 

0.0060 

0.0030 

<0.30 

mg/I 

0.30 

0.15 

<  0.020 

mg/I 

0.020 

0.010 

<  0.020 

mg/I 

0.020 

0.010 

<  0.050 

mg/I 

0.050 

0.025 

<0.10 

mg/I 

0.10 

0.050 

<0.20 

mg/I 

0.20 

0.10 

<  0.040 

mg/I 

0.040 

0.020 

<  0.0080 

mg/I 

0.0080 

0.0040 

<  0.040 

mg/I 

0.040 

0.020 

0.0096 

mg/I 

0.0060 

0.0030 

<  0.0050 

mg/I 

0.0050 

0.0025 

11 

mg/I 

0.14 

0.070 

7.0 

mg/I 

0.050 

0.025 

8.7 

mg/1 

0.80 

0.40 

<2.0 

mg/I 

2.0 

1.0 

EPA  602  AROMATIC  VOLATILE  ORGANICS 


HP  6890  GC 


Date 

09/17/03  13:53 


Analyst 

E24048 


PRIMARY 


Constituent 


Benzene 
Toluene 
Ethylbenzene 
1 ,4-Dichlorobenzene 
1 ,3-Dichlorobenzene 
1 ,2-Dichlorobenzene 
p-Xylene/m-Xylene 
o-Xylene 


Result 

Units 

PQL 

MDL 

<0.50 

ug/1 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/1 

0.50 

0.25 

<0.50 

ug/1 

0.50 

0.25 

<0.50 

ug/1 

0.50 

0.25 

<0.50 

ug/1 

0.50 

0.25 

<0.50 

ug/1 

0.50 

0.25 

<0.50 

ug/1 

0.50 

0.25 

EPA  7060  DISSOLVED  ARSENIC,  GFAA 


PE  600 


Date 

09/24/03  12:50 


Analyst 

E70180 


PRIMARY 


Constituent 

Arsenic 


<  0.0020 


PQL 

0.0020 


MDL 

0.00030 


Environmental  Laboratory 
Blag.  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1847 
(916)355-4780 


Analysis  Report 
Page  3  of  3 
Reported  on:  02  OCT  2003 


EPA  7421  DISSOLVED  LEAD,  GFAA 


PE  600 


Date 

09/25/03  14:01 


Analyst 

E70180 


PRIMARY 


Constituent 


0.00060 


EPA  7470  DISSOLVED  MERCURY,  COLD  VAPOR 


PE  2380 


Date 

09/23/03  1 1 :20 


Analyst 

E70180 


7470A 


PRIMARY 


7470A 


Constituent 

Mercury 


<  0.00020 


0.00020 


0.000080 


EPA  7740  DISSOLVED  SELENIUM,  GFAA 


PE  600 


Date 

09/22/03  1 1 :52 


Analyst 

E70180 


PRIMARY 


Constituent 

Selenium 


A-  Suspected  a  Ido  I  condensation  product 
B~  Anafyte  detected  in  blank 

C~  Spiked  sample  recovery  not  within  control  limits  (EPA  N) 

0-  Compound  ran  at  second  dilution 
E-  Analyte  exceeds  calibration  range 

F-  Estimated  concentration  due  to  presence  of  an  interference  (EPA  N) 


G-  Duplicate  analysis  not  within  control  limits  (EPA*) 

H-  Correlation  coefficient  for  MSA  less  than  0.995  (tPA  +) 

J-  Estimated  Value 

M-  Duplicate  injection  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


320  0.00060 

Detinilians 

MDL-  Method  Detection  Limit 
PGL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 


EDL#  200116999 
Primary#  RW- 1-0922-0925 
Description  RW- 1-0922-0925 
Source  Type  LIQUID 
Sampler  SF 

Report  Distribution  R.  FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X11 
Chain  of  Custody 
Released  By 
Reed  Date-Time  09/22/03  12:46 
Smpl  Date-Time  09/22/03  09:25 


EPA  300.0  ANIONS 

IN  WATER  BY  1C 

300.0 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500 

09/23/03  13:27 

E24959 

PRIMARY 

1 

Constituent 

Result 

Units 

POL 

MDL 

FLG 

Chloride 

3.0 

mg/I 

0.20 

0.10 

Nitrite 

<  0.050 

mg/I 

0.050 

0.025 

Bromide 

<  0.050 

mg/I 

0.050 

0.025 

Nitrate 

1.4 

mg/I 

0.050 

0.025 

Phosphate 

<0.30 

mg/I 

0.30 

0.15 

Sulfate 

9.2 

mg/I 

0.10 

0.050 

EPA  314.0  PERCHLORATE  BY  1C 

314.0 

instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500-3 

09/22/03  14:57 

E70080 

PRIMARY 

10 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Perchlorate 

2400 

ug/l 

40 

10 

EPA  6010  DISSOLVED  METALS,  ICP, 

LIQUIDS 

301 0A 

601 0B 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

TJA-61E 

09/30/03  11:56 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

Aluminum 

<0.20 

mg/I 

0.20 

0.10 

Barium 

0.021 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/1 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

<0.30 

mg/I 

0.30 

0.15 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<  0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<  0.040 

mg/I 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/I 

0.040 

0.020 

Vanadium 

0.0080 

mg/I 

0.0060 

0.0030 

Manganese 

<  0.0050 

mg/I 

0.0050 

0.0025 

Calcium 

12 

mg/I 

0.14 

0.070 

Magnesium 

7.4 

mg/I 

0.050 

0.025 

Sodium 

8.2 

mg/I 

0.80 

0.40 

Potassium 

<2.0 

mg/I 

2.0 

1.0 

7060 


7060 


EPA  7060  DISSOLVED  ARSENIC,  GFAA 


instrument 

Date  Analyst 

Sample  Analyzed 

Dilution  Factor 

PE  600 

10/02/03  13:24  E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Arsenic 

<  0.0020 

mg/I 

0.0020 

0.00030 

EPA  7421  DISSOLVED  LEAD,  GFAA 

7421 

7421 

Instrument 

Date  Analyst 

Sample  Analyzed 

Dilution  Factor 

PE  600 

10/02/03  09:23  E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Lead 

<  0.0020 

mg/I 

0.0020 

0.00060 

EPA  7470  DISSOLVED  MERCURY,  COLD  VAPOR 

7470 A 

7470A 

Instrument 

Date  Analyst 

Sample  Analyzed 

Dilution  Factor 

PE  2380 

09/23/03  11:40  E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Mercury 

<  0.00020 

mg/I 

0.00020 

0.000080 

EPA  7740  DISSOLVED  SELENIUM,  GFAA 

7740 

7740 

Instrument 

Date  Analyst 

Sample  Analyzed 

Dilution  Factor 

PE  600 

10/03/03  09:30  E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Selenium 

<  0.0020 

mg/I 

0.0020 

l 

0.00060 

A-  Suspected  aldol  condensation  product  G-  Duplicate  analysis  not  within  control  limits  (EPA*) 

S~  Analyte  detected  in  blank  H-  Correlation  coefficient  for  MSA  less  than  0.995  (EPA  +) 

C-  Spiked  sample  recovery  not  within  control  limits  (EPA  N)  J-  Estimated  Value 

D-  Compound  ran  at  second  dilution  M-  Duplicate  in|ection  precision  not  met 

E-  Analyte  exceeds  calibration  range  N-  Presumptive  evidence  ot  a  compound 

F-  Estimated  concentration  due  to  presence  of  an  interference  (EPA  N)  S-  Concentration  determined  by  method  of  standard  additions 

MDL-  Method  Detection  Limit 

PQL-  Practical  Quantitation  Limit 

ND  -  Not  Detected  above  the  MDL 

FLG-  Data  Flag 

EDL  #  200117625 
Primary#  RW- 1-0929-0920 
Description  RW- 1-0929-0920 

Source  Type  LIQUID 
Sampler  SF 

Report  Distribution  R.  FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X1 1 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  09/29/03  14:32 
Smpl  Date-Time  09/29/03  09:20 


EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500 

09/30/03  12:42 

E24959 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Chloride 

2.9 

mg/I 

0.20 

0.10 

Nitrite 

<  0.050 

mg/I 

0.050 

0.025 

Bromide 

<  0.050 

mg/I 

0.050 

0.025 

Nitrate 

1.4 

mg/I 

0.050 

0.025 

Phosphate 

<0.30 

mg/I 

0.30 

0.15 

Sulfate 

9.0 

mg/I 

0.10 

0.050 

EPA  314.0  PERCHLORATE  BY  1C 

314.0 

Instrument 

Date 

Analyst 

SamDle  Analyzed 

Dilution  Factor 

DIONEX  DX-500-3 

10/01/03  12:39 

E70080 

PRIMARY 

10 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Perchlorate 

2200 

ug/1 

40 

10 

EPA  601  HALOGENATED  VOLATILE  ORGANICS 

601 

Instrument 

Date 

Aoalysi 

SamDle  Analyzed 

Dilution  Factor 

HP  6890  GC 

09/29/03  19:29 

E24048 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Vinyl  Chloride 
Dichlorodifluoromethane 
Dichloromethane 
T  richlorofluoromethane 

1.1- Dichloroethene 

1.1- Dichloroethane 

1 .2- Dichloroethene  (cis/trans) 
Chloroform 

Freon  113 

1 .2- Dichloroethane 
1,1,1-Trichloroethane 
Carbon  Tetrachloride 
Bromodichloromethane 

1 .2- Dichloropropane 
Trichloroethene 

1 .1 .2- T  richloroethane 
Dibromochloromethane 
Bromoform 
Tetrachloroethene 

1 .1 .2.2- Tetrachloroethane 
Chlorobenzene 


<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

3.5 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/I 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1847 


EPA  6010  DISSOLVED  METALS,  ICP, 

LIQUIDS 

301 0A 

601 0B 

Instrument 

Date 

Analvst 

Sample  An. 

alvzed 

Dilution  Fa 

ctor 

TJA-61E 

10/03/03  10:06 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Aluminum 

<0.20 

mg/1 

0.20 

0.10 

Barium 

0.022 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/1 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

<0.30 

mg/I 

0.30 

0.15 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<0.050 

mg/1 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<  0.040 

mg/I 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/I 

0.040 

0.020 

Vanadium 

0.0088 

mg/1 

0.0060 

0.0030 

Manganese 

<  0.0050 

mg/I 

0.0050 

0.0025 

Calcium 

12 

mg/1 

0.14 

0.070 

Magnesium 

7.2 

mg/I 

0.050 

0.025 

Sodium 

8.1 

mg/I 

0.80 

0.40 

Potassium 

<2.0 

mg/I 

2.0 

1.0 

EPA  602  AROMATIC  VOLATILE  ORGANICS 

instrument  Date  Analvst 

Sample  An 

alyzed 

Dilution  Fa 

602 

ptor 

HP  6890  GC 

09/30/03  12:57 

E24048 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Benzene 

<0.50 

ug/i 

0.50 

0.25 

Toluene 

<0.50 

ug/l 

0.50 

0.25 

Ethylbenzene 

<0.50 

ug/l 

0,50 

0.25 

1 ,4-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,3-Dichlorobenzene 

<0.50 

ug/l 

0,50 

0.25 

1 ,2-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

p-Xylene/m-Xylene 

<0.50 

ug/l 

0.50 

0.25 

o-Xylene 

<0.50 

ug/l 

0.50 

0.25 

EPA  7060  DISSOLVED  ARSENIC,  GFAA 

instrument  Date  Analyst 

PE  600  10/02/03  13:52  E70180 


PRIMARY 


Result 

<  0.0020 


Constituent 

Arsenic 


Units 

mg/1 


PQL 

0~0020 


MDL 

000630 


FLG 


EPA  7421  DISSOLVED  LEAD,  GFAA 


PE  600 


Date 

10/02/03  09:52 


Analyst 

E70180 


PRIMARY 


Constituent 


<  0.0020 


0.00060 


EPA  7470  DISSOLVED  MERCURY,  COLD  VAPOR 


Instrument 
PE  2380 


Date 

10/07/03  11:10 


Analyst 

E70180 


7470A 


PRIMARY 


7470A 


Constituent 

Mercury 


<  0.00020 


0.00020 


0.000080 


EPA  7740  DISSOLVED  SELENIUM,  GFAA 


Instrument 
PE  600 


Date 

10/03/03  09:56 


Analyst 

E70180 


PRIMARY 


Constituent 

Selenium 


A-  Suspected  a  Idol  condensation  product 
B-  Analyte  detected  in  blank 

C-  Spiked  sample  recovery  not  within  control  limits  (EPA  N) 

D-  Compound  ran  at  second  dilution 
E-  Analyte  exceeds  calibration  range 

F-  Estimated  concentration  due  to  presence  of  an  interference  (EPA  N) 


<  0.0020 


G-  Duplicate  analysis  not  within  control  limits  (EPA*) 

H-  Correlation  coefficient  for  MSA  less  than  0.995  (EPA  +) 

J-  Estimated  Value 

M-  Duplicate  injection  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


020  0.00060 
Peijpuiona 

MDL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 


Environmental  Laboratory 
Bldg.  02030,  P  0.  Box  15847 
Sacramento.  CA  95852-1847 


EDL  #  200117632 
Primary#  EW-2-0929-1310 
Description  EW-2-0929-1310 
Source  Type  LIQUID 
Sampler  SF 

Report  Distribution  R,  FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X11 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  09/29/03  14:32 
Smpl  Date-Time  09/29/03  13:10 


EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0 

Instrument 

Date 

Analvst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500 

09/30/03  12:03 

E24959 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Chloride 

3.0 

mg/I 

0.20 

0.10 

Nitrite 

<  0.050 

mg/I 

0.050 

0.025 

Bromide 

<  0.050 

mg/I 

0.050 

0.025 

Nitrate 

1.3 

mg/I 

0.050 

0.025 

Phosphate 

<0.30 

mg/I 

0.30 

0.15 

Sulfate 

9.1 

mg/I 

0.10 

0.050 

EPA  314.0  PERCHLORATE  BY  1C 

314.0 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500 -3 

10/01/03  13:48 

E70080 

PRIMARY 

10 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Perchlorate 

2600 

ug/1 

40 

10 

EPA  601  HALOGENATED  VOLATILE  ORGANICS 

601 

Instrument 

Date 

Analvst 

Sample  Analyzed 

Dilution  Factor 

HP  6890  GC 

09/29/03  22:23 

E24048 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

Vinyl  Chloride 

<0.50 

ug/l 

0.50 

(X25~ 

Dichlorodifluoromethane 

<0.50 

ug/l 

0.50 

0.25 

Dichloromethane 

<0.50 

ug/l 

0.50 

0.25 

Trichlorofluoromethane 

<0.50 

ug/l 

0.50 

0.25 

1,1-Dichloroethene 

<0.50 

ug/l 

0.50 

0.25 

1,1-Dichloroethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloroethene  (cis/trans) 

<0.50 

ug/1 

0.50 

0.25 

Chloroform 

<0.50 

ug/l 

0,50 

0.25 

Freon  1 1 3 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloroethane 

<0.50 

ug/l 

0.50 

0.25 

1,1,1-Trichloroethane 

<0.50 

ug/l 

0.50 

0.25 

Carbon  Tetrachloride 

<0.50 

ug/l 

0.50 

0.25 

Bromodichloromethane 

<0.50 

ug/1 

0.50 

0.25 

1 ,2-Dichloropropane 

<0.50 

ug/l 

0.50 

0.25 

Trichloroethene 

4.3 

ug/l 

0.50 

0.25 

1 ,1 ,2-Trichloroethane 

<0.50 

ug/l 

0.50 

0.25 

Dibromochloromethane 

<0.50 

ug/l 

0.50 

0.25 

Bromoform 

<0.50 

ug/l 

0.50 

0.25 

Tetrachloroethene 

<0.50 

ug/l 

0.50 

0.25 

1 ,1 ,2,2-Tetrachloroethane 

<0.50 

ug/l 

0.50 

0.25 

Chlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

301 OA 


601  OB 


EPA  6010  DISSOLVED  METALS,  ICP,  LIQUIDS 

Instrument  Pate  Analyst 

TJA-61 E  1 0/03/03  1 1 :00  E701 80 


PRIMARY 


Dilution  Factor 
1 


Constituent 

Result 

Units 

PQL 

MDL 

Aluminum 

<0.20 

mg/I 

0.20 

0.10 

Barium 

0.025 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

<0.30 

mg/I 

0.30 

0.15 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<  0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<  0.040 

mg/I 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/I 

0.040 

0.020 

Vanadium 

0.0086 

mg/I 

0.0060 

0.0030 

Manganese 

<  0.0050 

mg/I 

0.0050 

0.0025 

Calcium 

13 

mg/I 

0.14 

0.070 

Magnesium 

7.4 

mg/I 

0.050 

0.025 

Sodium 

8.2 

mg/I 

0.80 

0.40 

Potassium 

<2.0 

mg/I 

2.0 

1.0 

EPA  602  AROMATIC  VOLATILE  ORGANICS 


602 


Instrument  Date  Analyst 

HP  6890  GC  09/30/03  09:47  E24048 


Sample  Analyzed  Dilution  Factor 

PRIMARY  1 


Constituent 

Benzene 
Toluene 
Ethylbenzene 
1 ,4-Dichlorobenzene 
1 ,3-Dichlorobenzene 
1 ,2-Dichlorobenzene 
p-Xylene/m-Xylene 
o-Xylene 


Result 

Units 

PQL 

MDL 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/1 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/1 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/1 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/1 

0.50 

0.25 

EPA  7060  DISSOLVED  ARSENIC,  GFAA 


7060 


FU 


7060 


Instrument  Date  Analyst  Sample  Analyzed  Djlytlgn . Eaet.gr 

PE  600  10/02/03  14:42  E70180  PRIMARY  1 


Constituent 

Arsenic 


Result 

<  0.0020 


Units 

mg/I 


PQL 

oTooio 


MDL 

0.00030 


7421 


7421 


EPA  7421  DISSOLVED  LEAD,  GFAA 


Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

PE  600 

10/02/03  10:35 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units  PQL 

MDL 

Lead 

<  0.0020 

mg/I  0.0020 

0.00060 

EPA  7470  DISSOLVED  MERCURY,  COLD  VAPOR 


Instrument 
PE  2380 

Constituent 

Mercury 


Pate 

10/07/03  11:40 


Analyst 

E70180 


Result 


<  0.00020 


7470A 

Sample  Analyzed 
PRIMARY 

Units  PQL 

mg/I  0.00020 


7470 A 


Dilution  Factor 
1 

MDL 

0.000080 


FLG 


EPA  7740  DISSOLVED  SELENIUM,  GFAA 


7740 


7740 


Instrument 
PE  600 


Date 

10/03/03  10:42 


Analyst 

E70180 


Sample  Analyzed 
PRIMARY 


Dilution  Factor 
1 


Constituent 

Selenium 


Result 

Units 

PQL 

MDL 

FLG 

<  0.0020 

mg/I 

0.0020 

0.00060 

Data  Flag  Definitions 

PetMsns 

A-  Suspected  aldol  condensation  product 
B~  Analyte  detected  in  blank 

C~  Spiked  sample  recovery  not  within  control  limits  (EPA  N) 

D-  Compound  ran  at  second  dilution 
E-  Analyte  exceeds  calibration  range 

F-  Estimated  concentration  due  to  presence  of  an  interference  (EPA  N) 


G-  Duplicate  analysis  not  within  control  limits  (EPA*) 

H-  Correlation  coefficient  for  MSA  less  than  0.995  (EPA  +) 

J-  Estimated  Value 

M-  Duplicate  injection  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


MDL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 


3H 


Charge  Number  SAELNE2X1 1 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  09/29/03  14:32 
Smpl  Date-Time  09/29/03  12:16 


EPA  300.0  ANIONS  IN  WATER  BY  1C 


300.0 


DIONEX  DX-500 


Constituent 

Chloride 

Nitrite 

Bromide 

Nitrate 

Phosphate 

Sulfate 


Date 

09/30/03  12:13 


atiaijaa 

E24959 

PRIMARY 

1 

Result 

Units 

PQL 

MDL 

2.4 

mg/I 

0.20 

0.10 

<  0.050 

mg/I 

0.050 

0.025 

<  0.050 

mg/I 

0.050 

0.025 

0.56 

mg/I 

0.050 

0.025 

<0.30 

mg/I 

0.30 

0.15 

8.3 

mg/I 

0.10 

0.050 

EPA  314.0  PERCHLORATE  BY  1C 


314.0 


Instrument 
DIONEX  DX-500-3 


Date 

10/01/03  13:20 


Analyst 

E70080 


PRIMARY 


Constituent 

Perchlorate 


EPA  601  HALOGENATED  VOLATILE  ORGANICS 


Instrument 
HP  6890  GC 


Date 

09/29/03  21:13 


Analyst 

E24048 


PRIMARY 


Constituent 

Result 

Units 

PQL 

MDL 

Vinyl  Chloride 

<0.50 

ug/l 

0.50 

0.25 

Dichlorodifluoromethane 

<0.50 

ug/l 

0.50 

0.25 

Dichloromethane 

<0.50 

ug/l 

0.50 

0.25 

Trichlorofluoromethane 

<0.50 

ug/l 

0.50 

0.25 

1,1-Dichloroethene 

<0.50 

ug/l 

0.50 

0.25 

1,1-Dichloroethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloroethene  (cis/trans) 

<0.50 

ug/l 

0.50 

0.25 

Chloroform 

<0.50 

ug/l 

0.50 

0.25 

Freon  1 1 3 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloroethane 

<0.50 

ug/l 

0.50 

0,25 

1 , 1 , 1  -T  richloroethane 

<0.50 

ug/l 

0.50 

0.25 

Carbon  Tetrachloride 

<0.50 

ug/l 

0.50 

0.25 

Bromodichloromethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloropropane 

<0.50 

ug/l 

0.50 

0.25 

Trichloroethene 

1.5 

ug/l 

0.50 

0.25 

1 , 1 ,2-T  richloroethane 

<0.50 

ug/l 

0.50 

0.25 

Dibromochloromethane 

<0.50 

ug/l 

0.50 

0.25 

Bromoform 

<0.50 

ug/l 

0.50 

0.25 

Tetrachloroethene 

<0.50 

ug/l 

0.50 

0.25 

1 , 1 ,2,2-T  etrachloroethane 

<0.50 

ug/l 

0.50 

0.25 

Chlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
Sacramento.  CA  95852-1 847 
(916)355-4780 


Reported 


EPA  6010  DISSOLVED  METALS, 

ICP,  LIQUIDS 

301 0A 

601 0B 

Dgte 

Analyst 

SamDle  An, 

alvzed 

Dilution  Fa 

ctor 

TJA-61E 

10/03/03  10:49 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Aluminum 

<0,20 

mg/I 

0.20 

0.10 

Barium 

0.019 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

<0.30 

mg/I 

0.30 

0.15 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<  0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<  0.040 

mg/I 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/I 

0.040 

0.020 

Vanadium 

0.0081 

mg/I 

0.0060 

0.0030 

Manganese 

0.011 

mg/I 

0.0050 

0.0025 

Calcium 

11 

mg/I 

0.14 

0.070 

Magnesium 

6.7 

mg/I 

0.050 

0.025 

Sodium 

7.7 

mg/I 

0.80 

0.40 

Potassium 

<2.0 

mg/I 

2.0 

1.0 

EPA  602  AROMATIC  VOLATILE  ORGANICS 

602 

Date 

Analyst 

SamDle  An 

alvzed 

Dilution  Fa 

ctor 

HP  6890  GC 

09/30/03  11:03 

E24048 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Benzene 

<0.50 

ug/l 

0.50 

0.25 

Toluene 

<0.50 

ug/l 

0.50 

0.25 

Ethylbenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,4-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,3-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

1,2-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

p-Xylene/m-Xylene 

<0.50 

ug/l 

0.50 

0.25 

o-Xylene 

<0.50 

ug/l 

0.50 

0.25 

EPA  7060  DISSOLVED  ARSENIC,  GFAA 

7060 

7060 

Date 

Analyst 

SamDle  An 

alvzed 

Dilution  Fa 

ctor 

PE  600 

10/02/03  14:13 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Arsenic 

<  0.0020 

mg/I 

0.0020 

0.00030 

129-1216 

(29-1216 


EDL  #  2001171 


Primary#  80A-G9 
Description  30A-09 

Source  Type  LIQUID  Released  By  E23393 

Sampler  SF  Reed  Date-Time  09/29/03  14:32 

Report  Distribution  R.  FRICKE,  FILE  Smpl  Date-Time  09/29/03  12:16 


EPA  7421  DISSOLVED  LEAD,  GFAA 

7421 

7421 

Instrument 

PE  600 

Date 

10/02/03  10:07 

Analyst 

E70180 

Sample  Analyzed 
PRIMARY 

Dilution  Factor 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Lead 

<  0.0020 

mg/I 

0.0020 

0.00060 

EPA  7470  DISSOLVED  MERCURY,  COLD  VAPOR 

7470A 

7470A 

Instrument 

PE  2380 

Date 

10/07/03  11:30 

Analyst 

E70180 

Sample  Analyzed. 

PRIMARY 

Dilution  Factor 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Mercury 

<  0.00020 

mg/I 

0.00020 

0.000080 

EPA  7740  DISSOLVED  SELENIUM, 

GFAA 

7740 

7740 

Instrument 

PE  600 

Date 

10/03/03  10:16 

Analyst 

E70180 

Sample  Analyzed 
PRIMARY 

Dilution  Factor 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Selenium 

<  0.0020 

mg/I 

0.0020 

0.00060 

Definitions 


A-  Suspected  aidol  condensation  product 
B-  Analyte  detected  in  blank 

C-  Spiked  sample  recovery  not  within  control  limits  (EPA  N) 

D-  Compound  ran  at  second  dilution 
E-  Analyte  exceeds  calibration  range 

F-  Estimated  concentration  due  to  presence  of  an  interference  (EPA  N) 


G-  Duplicate  analysis  not  within  control  limits  (EPA*) 

H-  Correlation  coefficient  for  MSA  less  than  0.995  (EPA  +) 

J-  Estimated  Value 

M-  Duplicate  injection  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


MDL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 


Environmental  Laboratory 
Bldg.  02030,  P.O,  Box  15847 
Sacramento,  CA  95852-1847 
(916)355-4780 


Page  1  of  3 
Reported  on:  21  OCT  2003 


EPA  300.0  ANIONS  IN  WATER  BY  1C 


DIONEX  DX-500 


Date 

09/30/03  13:11 


Analyst 

E24959 


PRIMARY 


300.0 


Constituent 


Chloride 

Nitrite 

Bromide 

Nitrate 

Phosphate 

Sulfate 


EPA  314.0  PERCHLORATE  BY  1C 


Instrument 
DIONEX  DX-500-3 


Dale 

10/01/03  13:34 


Result 

Units 

PQL 

MDL 

2.6 

mg/I 

0.20 

0.10 

<  0.050 

mg/I 

0.050 

0.025 

<  0.050 

mg/I 

0.050 

0.025 

1.7 

mg/I 

0.050 

0.025 

<0.30 

mg/I 

0.30 

0.15 

8.4 

mg/I 

0.10 

0.050 

Analyst 

E70080 


PRIMARY 


314.0 


Constituent  Result 

Perchlorate  270 


EPA  601  HALOGENATED  VOLATILE  ORGANICS 


Instrument  Date 

HP  6890  GC  09/21 

Constituent 

Vinyl  Chloride 
Dichlorodifluoromethane 
Dichloromethane 
T  richlorofluoromethane 

1.1- Dichloroethene 

1.1- Dichloroe  thane 

1 .2- Dichloroethene  (cis/trans) 
Chloroform 

Freon  113 

1 .2- Dichloroethane 
1,1,1-Trichloroethane 
Carbon  Tetrachloride 
Bromodichloromethane 

1 .2- Dichloropropane 
Trichloroethene 

1 .1 .2- Trichloroethane 
Dibromochloromethane 
Bromoform 
Tetrachloroethene 

1 .1 .2.2- Tetrachloroethane 
Chlorobenzene 


Date 

09/29/03  21:48 


Result 

Units 

PQL 

MDL 

270 

ug/l 

40 

10 

)RGANICS 

Analyst 

Sample  An 

alvzed 

Dilution 

E24048 

PRIMARY 

1 

Result 

Units 

PQL 

MDL 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<  0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

EDL  #  200117631 
Primary#  EW- 1-0929- 1245 
Description  EW-1 -0929-1 245 

Source  Type  LIQUID 
Sampler  SF 

Report  Distribution  R.  FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X11 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  09/29/03  14:32 
Smpl  Date-Time  09/29/03  12:45 


EPA  6010  DISSOLVED  METALS,  ICP, 

LIQUIDS 

301 0A 

601 0B 

Instrument 

Date 

Analvst 

Sample  Analyzed 

Dilution  Factor 

TJA-61E 

10/03/03  10:54 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Aluminum 

<0.20 

mg/1 

0.20 

0.10 

Barium 

0.018 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/1 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

<0.30 

mg/1 

0.30 

0.15 

Nickel 

<  0.020 

mg/1 

0.020 

0.010 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<  0.050 

mg/I 

0.050 

0.025 

Zinc 

0.11 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<  0.040 

mg/I 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/1 

0.040 

0.020 

Vanadium 

0.011 

mg/I 

0.0060 

0.0030 

Manganese 

<  0.0050 

mg/I 

0.0050 

0.0025 

Calcium 

12 

mg/I 

0.14 

0.070 

Magnesium 

7.1 

mg/I 

0.050 

0.025 

Sodium 

9.2 

mg/I 

0.80 

0.40 

Potassium 

<2.0 

mg/I 

2.0 

1.0 

EPA  602  AROMATIC  VOLATILE  ORGANICS 

602 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

HP  6890  GC 

09/30/03  10:25 

E24048 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Benzene 

<0.50 

ug/l 

0.50 

0.25 

Toluene 

<0.50 

ug/1 

0.50 

0.25 

Ethylbenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,4-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,3-Dichlorobenzene 

<0.50 

ug/1 

0.50 

0.25 

1 ,2-Dichlorobenzene 

<0.50 

ug/1 

0.50 

0.25 

p-Xylene/m-Xylene 

<0.50 

ug/1 

0.50 

0.25 

o-Xylene 

<0.50 

ug/1 

0.50 

0.25 

EPA  7060  DISSOLVED  ARSENIC,  GFAA  7060  7060 


Instrument  Date  Ap.3l.Y3i  Sample  Analyzed  Dilution  Factor 

PE  600  1 0/02/03 14:35  E70180  PRIMARY  1 


Constituent  Result  Units  PQL  MDL  FLG 

Arsenic  <  0.0020  mg/I  0.0020  0.00030 


w 


Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
Sacramento.  CA  95852-1847 
(916)355-4780 


Analysis  Report 
Page  3  of  3 
Reported  on:  21  OCT  2003 


EDL  #  200117631 
Primary#  EW- 1-0929- 1245 
Description  EW-1-0929-1245 
Source  Type  LIQUID 
Sampler  SF 

Report  Distribution  R,  FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X1 1 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  09/29/03  14:32 
Smpl  Date-Time  09/29/03  12:45 


EPA  7421  DISSOLVED  LEAD,  GFAA 

7421 

7421 

Instrument 

PE  600 

Date 

10/02/03  10:14 

Analyst 

E70180 

Sample  Analyzed 
PRIMARY 

Dilution  Factor 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Lead 

<  0.0020 

mg/I 

0.0020 

0.00060 

EPA  7470  DISSOLVED  MERCURY,  COLD  VAPOR 

7470A 

7470A 

Instrument 

PE  2380 

Date 

10/07/03  11:35 

Analyst 

E70180 

Sample  Analyzed 
PRIMARY 

Dilution  Factor 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Mercury 

<  0.00020 

mg/I 

0.00020 

0.000080 

EPA  7740  DISSOLVED  SELENIUM,  GFAA 


7740 


7740 


Instrument 
PE  600 


Date 

10/03/03  10:35 


Analyst 

E70180 


Sample  Analyzed 
PRIMARY 


Dilution  Factor 
1 


Constituent 

Result 

Units 

PQL 

MDL 

Selenium 

<  0.0020 

Data  Flag  Delinitions 

mg/I 

0.0020 

0.00060 

Definitions 

Suspected  aldol  condensation  product 
Analyte  detected  in  blank 

Spiked  sample  recovery  not  within  control  limits  (EPA  N) 

D-  Compound  ran  at  second  dilution 
E-  Analyte  exceeds  calibration  range 

F-  Estimated  concentration  due  to  presence  of  an  interference  (EPA  N) 


G-  Duplicate  analysis  not  within  control  limits  (EPA*) 

H-  Correlation  coefficient  for  MSA  less  than  0.995  (EPA  +) 

J-  Estimated  Value 

M-  Duplicate  injection  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


MDL-  Method  Detection  Limit 
POL-  Practical  Quantitation  limit 
ND  -  Not  Detected  above  the  MOL 
FIG-  Data  Rag 


EDL  *  200117629 
Primary  #  MW-1  -0929-1 105 
Description  MW-1-0929-1 105 

Source  Type  LIQUID 
Sampler  SF 

Report  Distribution  R.  FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X1 1 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  09/29/03  14:32 
Smpl  Date-Time  09/29/03  11:05 


EPA  300.0  ANIONS  IN  WATER  BY  1C 


300.0 


Instrument 
DIONEX  DX-500 


Date 

09/30/03  12:32 


Analyst 

E24959 


SamckAnalgsd 

PRIMARY 


Dilution  Factor 
1 


Constituent 

Result 

Units 

PQL 

MDL  FLG 

Chloride 

3.9 

mg/I 

0.20 

0.10 

Nitrite 

<  0.050 

mg/I 

0.050 

0.025 

Bromide 

0.084 

mg/I 

0.050 

0.025 

Nitrate 

<  0.050 

mg/I 

0.050 

0.025 

Phosphate 

<0.30 

mg/I 

0.30 

0.15 

Sulfate 

8.3 

mg/I 

0.10 

0.050 

EPA  314.0  PERCHLORATE  BY  1C 

314.0 

Instrument  Pate 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500-3  10/01/03  15:29 

E70080 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Perchlorate 

9.8 

ug/l 

o 

1.0 

EPA  601  HALOGENATED  VOLATILE  ORGANICS 

601 

Instrument  Date 

Anplyet 

Sample  Analyzed 

Dilution  Factor 

HP  6890  GC  09/29/03  20:38 

E24048 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Vinyl  Chloride 

<0.50 

ug/l 

0.50 

0.25 

Dichlorodifluoromethane 

<0.50 

ug/l 

0.50 

0.25 

Dichloromethane 

<0.50 

ug/l 

0.50 

0.25 

T  richlorofluoromethane 

<0.50 

ug/l 

0.50 

0.25 

1,1-Dichloroethene 

<0.50 

ugl 

0.50 

0.25 

1,1-Dichloroethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloroethene  (cis/trans) 

<0.50 

ug/l 

0.50 

0.25 

Chloroform 

<0.50 

ug/l 

0.50 

0.25 

Freon  113 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloroethane 

<0.50 

ug/l 

0.50 

0.25 

1,1,1-Trichloroethane 

<0.50 

ug/l 

0.50 

0.25 

Carbon  Tetrachloride 

<0.50 

ug/l 

0.50 

0.25 

Bromodichloromethane 

<0.50 

ugl 

0.50 

0.25 

1 ,2-Dichioropropane 

<0.50 

ug/l 

0.50 

0.25 

Trichloroethene 

3.2 

ug/l 

0.50 

0.25 

1,1,2-Trichloroethane 

<0.50 

ug/l 

0.50 

0,25 

Dibromochloromethane 

<0.50 

ugl 

0.50 

0.25 

Bromoform 

<0.50 

ugl 

0.50 

0.25 

Tetrachloroethene 

<0.50 

ug/l 

0.50 

0.25 

1 ,1 ,2,2-Tetrachloroethane 

<0.50 

ug/l 

0.50 

0.25 

Chlorobenzene 

<0.50 

ugl 

0.50 

0.25 

301 OA 


601  OB 


EPA  6010  DISSOLVED  METALS,  !CP,  LIQUIDS 


Instrument 

□ate 

Analyst 

Sample  Analyzed 

Dilution  Factor 

TJA-61E 

10/03/03  10:44 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FL 

Aluminum 

<0.20 

mg/1 

0.20 

0.10 

Barium 

0.022 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/1 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

0.68 

mg/I 

0.30 

0.15 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Silver 

<  0.020 

mg/1 

0.020 

0.010 

Thallium 

<  0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/'l 

0.20 

0.10 

Boron 

<  0.040 

mg/I 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/1 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/1 

0.040 

0.020 

Vanadium 

<  0.0060 

mg/I 

0.0060 

0.0030 

Manganese 

0.14 

mg/I 

0.0050 

0.0025 

Calcium 

14 

mg/I 

0.14 

0.070 

Magnesium 

9.0 

mg/I 

0.050 

0.025 

Sodium 

9.3 

mg/I 

0.80 

0.40 

Potassium 

<2.0 

mg/I 

2.0 

1.0 

EPA  602  AROMATIC  VOLATILE  ORGANICS 

602 

Instrument 

Date 

Analvst 

Sample  Analyzed 

Dilution  Factor 

HP  6890  GC 

09/30/03  11:41 

E24048 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FL 

Benzene 

<0.50 

ug/l 

0.50 

0.25 

Toluene 

<0.50 

ug/l 

0.50 

0.25 

Ethylbenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,4-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,3-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

p-Xylene/m-Xylene 

<0.50 

ug'l 

0.50 

0.25 

o-Xylene 

<0.50 

ug/l 

0.50 

0,25 

EPA  7060  DISSOLVED  ARSENIC, 

GFAA 

7060 

7060 

Date 

Analvst 

Sample  An 

alvzed 

Dilution  Factor 

PE  600 

10/02/03  14:06 

E7018Q 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FL 

Arsenic 

<  0.0020 

mg/l 

0.0020 

0.00030 

7421 


7421 


EPA  7421  DISSOLVED  LEAD.  GFAA 


Instrument  Bale  Analyst 

PE  600  10/02/03  09:59  E70180 

Constituent  Result 

Lead  <  0.0020 

EPA  7470  DISSOLVED  MERCURY,  COLD  VAPOR 

Instrument  Date  Analyst 

PE  2380  1 0/07/03  1 1 :20  E701 80 


Sample  Analyzed  Dilution  Factor 

PRIMARY  1 


Units  PQL  MDL  FLG 


mg/I  0.0020  0.00060 


7470A  7470 A 

Sample  Analyzed  Dilution  Factor 

PRIMARY  1 


Constituent 

Mercury 


Result 

Units 

PQL 

MDL 

FLG 

<  0.00020 

mg/I 

0.00020 

0.000080 

EPA  7740  DISSOLVED  SELENIUM,  GFAA 


7740  7740 


instrument  Date  Analyst 

PE  600  10/03/03  10:09  E70180 


Sample  Analyzed 
PRIMARY 


Dilution,  Factor 
1 


Constituent 

Selenium 


Result 

<  0.0020 


Units  PQL  MDL  FLG 

mg/f  0.0020  0.00060 


Definitions 


A-  Suspected  aldol  condensation  product 
8-  Analyte  detected  in  blank 

C-  Spiked  sample  recovery  not  within  control  limits  (EPA  N) 

D-  Compound  ran  at  second  dilution 
E-  Analyte  exceeds  calibration  range 

F-  Estimated  concentration  due  to  presence  of  an  interference  (EPA  N) 


G-  Duplicate  analysis  not  within  control  limits  (EPA*) 

H-  Correlation  coefficient  for  MSA  less  than  0.995  (EPA  +) 

J-  Estimated  Value 

M-  Duplicate  injection  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


MDL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 


EPA  300.0  ANIONS  IN  WATER  BY  1C 


300.0 


Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500 

09/30/03  12:22 

E24959 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Chloride 

3.1 

mg/I 

0.20 

0.10 

Nitrite 

<  0.050 

mg/I 

0.050 

0.025 

Nitrate 

0.58 

mg/I 

0.050 

0.025 

Phosphate 

<0.30 

mg/I 

0.30 

0.15 

Sulfate 

9.0 

mg/I 

0.10 

0.050 

EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500 

10/02/03  08:26 

E24959 

PRIMARY 

2 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Bromide 

12 

mg/I 

0.10 

0.050 

EPA  314.0  PERCHLORATE  BY  1C 

314.0 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500 -3 

10/01/03  12:53 

E70080 

PRIMARY 

10 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Perchlorate 

1900 

ug/l 

40 

10 

,1 1 «■] 


EDL  #  200117627 
Primary#  138-0929-1008 
Description  138-0929-1008 

Source  Type  LIQUID 
Sampler  SF 

Report  Distribution  R.  FRICKE,  FILE 


Subn- 
Charge  Nun 
Chain  of  Cus' 


Reed  Date-Time  0b, 

Smpl  Date-Time  09/29/03  10:08 


EPA  601  HALOGENATED  VOLATILE  ORGANICS 

601 

Instrument 

Date 

Analyst 

Sampjg.Analyzgd 

Dilution  Factor 

HP  6890  GC 

09/29/03  20:03 

E24048 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Vinyl  Chloride 

<0.50 

ug/l 

0.50 

0.25 

Dichlorodifluoromethane 

<0.50 

ug/l 

0.50 

0.25 

Dichloromethane 

<0.50 

ug/l 

0.50 

0.25 

Trichloroftuoromethane 

<0.50 

ug/1 

0.50 

0.25 

1,1-Dichloroethene 

<0.50 

ug/l 

0.50 

0.25 

1,1-Dichloroethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloroethene  (cis/trans) 

<0.50 

ug/l 

0.50 

0.25 

Chloroform 

<0.50 

ug/l 

0.50 

0.25 

Freon  113 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloroethane 

<0.50 

ug/l 

0.50 

0.25 

1,1,1-Trichloroethane 

<0.50 

ug/l 

0.50 

0.25 

Carbon  Tetrachloride 

<0.50 

ug/l 

0.50 

0.25 

Bromodichloromethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloropropane 

<0.50 

ug/l 

0.50 

0.25 

Trichloroethene 

3.2 

ug/l 

0.50 

0.25 

1,1,2-Trichioroethane 

<0.50 

ug/l 

0.50 

0.25 

Dibromochloromethane 

<0.50 

.  ug/l 

0.50 

0.25 

Bromoform 

<0.50 

ug/l 

0.50 

0.25 

Tetrachloroethene 

<0.50 

ug/l 

0.50 

0.25 

1 ,1 ,2,2-Tetrachloroethane 

<0.50 

ug/l 

0.50 

0.25 

Chlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

EPA  6010  DISSOLVED  METALS,  ICP,  LIQUIDS 

301 0A 

601 0B 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

TJA-61E 

10/03/03  10:17 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Aluminum 

<0.20 

mg/I 

0.20 

0.10 

Barium 

0.028 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

<0.30 

mg/I 

0.30 

0.15 

Nickel 

<  0.020 

mg/1 

0.020 

0.010 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<  0.040 

mg/I 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/1 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/I 

0.040 

0.020 

Vanadium 

0.0080 

mg/I 

0.0060 

0.0030 

Manganese 

0.019 

mg/I 

0.0050 

0.0025 

Calcium 

17 

mg/I 

0.14 

0.070 

Magnesium 

8.6 

mg/I 

0.050 

0.025 

Sodium 

8.9 

mg/I 

0.80 

0.40 

Potassium 

<2.0 

mg/I 

2.0 

1.0 

EPA  602  AROMATIC  VOLATILE  ORGANICS 


602 


Instrument 

Date 

Analyst 

garn.ele.Anjjj.yzed 

Dilution  Factor 

HP  6890  GC 

09/30/03  12:19 

E24048 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Benzene 

<0.50 

ug/l 

0.50 

0.25 

Toluene 

<0.50 

ug/l 

0.50 

0.25 

Ethylbenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,4-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,3-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

p-Xylene/m-Xylene 

<0.50 

ug/l 

0.50 

0.25 

o-Xylene 

<0.50 

ug/l 

0.50 

0.25 

EPA  7060  DISSOLVED  ARSENIC,  GFAA 

7060 

7060 

Instrument 

Date 

Analyst 

Sample  Analyzed 

PilutiaD-Fafitar 

PE  600 

10/02/03  14:00 

E70180 

PRIMARY 

i 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Arsenic 

<  0.0020 

mg/I 

0.0020 

0.00030 

EPA  7421  DISSOLVED  LEAD,  GFAA 

7421 

7421 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

PE  600 

10/06/03  11:49 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Lead 

<  0.0020 

mg/I 

0.0020 

0.00060 

EPA  7470  DISSOLVED  MERCURY,  COLD  VAPOR 

7470A 

7470A 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

PE  2380 

10/07/03  11:15 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Mercury 

<  0.00020 

mg/I 

0.00020 

0.000080 

EPA  7740  DISSOLVED  SELENIUM,  GFAA 

7740 

7740 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

PE  600 

10/03/03  10:03 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Selenium 

<  0.0020 

mg/I 

0.0020 

0.00060 

Definitions 


A-  Suspected  a  Idol  condensation  product 
B-  Ana^te  detected  in  blank 

C-  Spiked  sample  recovery  not  within  control  limits  (EPA  N) 

O-  Compound  ran  at  second  dilution 
E~  Analyte  exceeds  calibration  range 

F-  Estimated  concentration  due  to  presence  of  an  interference  (EPA  N) 


G-  Duplicate  analysis  not  within  control  limits  (EPA*) 

H- Correlation  coefficient  for  MSA  less  than  0.995  (EPA  +} 

J-  tstimated  Value 

M-  Duplicate  m|ection  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


MDL-  Method  Detection  Limit 
PGL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 


[»l«i 


EDL  #  200118299 

Primary  #  WNN-EW-1 
Description  WNN-EW-1 
Source  Type  LIQUID 
Sampler  SF 

Report  Distribution  R,  FRICKE,  FILE 


Subm 


Charge  Num 

Chain  of  Custi _ , 

Released  By 
Reed  Date-Time 
Smpl  Date-Time 


E23393 
10/07/03  12:05 
10/07/03  10:45 


EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0 

Instrument 

Date 

Analvst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500 

10/07/03  13:34 

E24959 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Chloride 

2.5 

mg/1 

0.20 

0.10 

Nitrite 

<  0.050 

mg/I 

0.050 

0.025 

Bromide 

<  0.050 

mg/I 

0.050 

0.025 

Nitrate 

1.7 

mg/I 

0.050 

0.025 

Phosphate 

<0.30 

mg/1 

0.30 

0.15 

Sulfate 

8.5 

mg/I 

0.10 

0.050 

EPA  314.0  PERCHLORATE  BY  1C 

314.0 

Instrument 

Pats 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500-3 

10/08/03  14:26 

E70080 

PRIMARY 

10 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Perchlorate 

280 

ug/1 

40 

10 

Patg  Flag  Definitions 

Pefinitio.ns 

A-  Suspected  aldol  condensation  product 
B-  Analyte  detected  in  blank 

C-  Spiked  sample  recovery  not  within  control  limits  (EPA  N) 

D-  Compound  ran  at  second  dilution 
E-  Analyte  exceeds  calibration  range 

f~  Estimated  concentration  due  to  presence  of  an  interference  (EPA  N) 


G-  Duplicate  analysis  not  within  control  limits  (EPA*1 
H-  Correlation  coefficient  for  MSA  less  than  0.995  (EPA  +) 

J-  Estimated  Value 

M-  Duplicate  injection  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


MOL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 


EPA  300.0  ANIONS  IN  WATER  BY  1C 


300.0 


Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500 

10/07/03  13:44 

E24959 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Chloride 

3.0 

mg/1 

0.20 

0.10 

Nitrite 

<0.050 

mg/1 

0.050 

0.025 

Bromide 

0.097 

mg/1 

0.050 

0.025 

Nitrate 

1.4 

mg/I 

0.050 

0.025 

Phosphate 

<0.30 

mg/I 

0.30 

0.15 

Sulfate 

9.3 

mg/I 

0.10 

0.050 

EPA  314.0  PERCHLORATE  BY  1C 

314.0 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500-3 

10/08/03  14:40 

E70080 

PRIMARY 

10 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Perchlorate 

2600 

ug/l 

40 

10 

Data  Flag  Definitions 


Pef'n-iiQns 


A-  Suspected  aidol  condensation  product 
B-  Analyte  detected  in  blank 

C-  Spiked  sample  recovery  not  within  control  limits  (EPA  N) 

D-  Compound  ran  at  second  dilution 
E~  Analyte  exceeds  calibration  range 

F-  Estimated  concentration  due  to  presence  of  an  interference  (EPA  N) 


G-  Duplicate  analysis  not  within  control  limits  (EPA*) 

H-  Correlation  coefficient  for  MSA  less  than  0.995  (EPA  ♦) 

J-  Estimated  Value 

M-  Duplicate  injection  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


MDL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 


\c**j  a 


Bldg.  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1847 
(916)355-4780 


1  Of  1 
Reported  on:  22  OCT  2003 


EDL  #  200118298 

Submitter  0330 

Primary  #  WNN-MW1 

Charge  Number 

SAELNE2X1 1 

Description  WNN-MW1 

Chain  of  Custody 

YES 

Source  Type  LIQUID 

Released  By 

E23393 

Sampler  SF 

Reed  Date-Time 

10/07/03  12:05 

Report  Distribution  R.  FRICKE,  FILE 

Smpl  Date-Time 

10/07/03  10:18 

EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0 

Instrument  Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500  10/07/03  12:46 

E24959 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Chloride 

3.9 

mg/1 

0.20 

0.10 

Nitrite 

<  0.050 

mg/I 

0.050 

0.025 

Bromide 

0.066 

mg/I 

0.050 

0.025 

Nitrate 

0.12 

mg/I 

0.050 

0.025 

Phosphate 

<0.30 

mg/I 

0.30 

0.15 

Sulfate 

9.0 

mg/I 

0.10 

0.050 

EPA  314.0  PERCHLORATE  BY  1C 

314.0 

Instrument  Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500-3  1 0/08/03  1 3:45 

E70080 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Perchlorate 

<4.0 

ug/1 

4.0 

1.0 

Data  F!3a  Definitions 

Pefi.nitions 

A-  Suspected  a  Idol  condensation  product 
8-  Analyte  detected  in  blank 

C-  Spiked  sample  recovery  not  within  control  limits  (EPA  N) 

0-  Compound  ran  at  second  dilution 
E-  Analyte  exceeds  calibration  range 

F-  Estimated  concentration  due  to  presence  of  an  interference  (EPA  N) 


G-  Duplicate  analysis  not  within  control  limits  (EPA*) 

H-  Correlation  coefficient  for  MSA  less  than  0.995  (EPA  ■•-) 

J-  Estimated  Value 

M-  Duplicate  injection  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


MOL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 


Environmental  Laboratory 

Bldg.  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1847 
(916)355-4780 


Page  1  of  1 
Reported  on:  22  OCT  2003 


EPA  300.0  ANIONS  IN  WATER  BY  1C 


300.0 


DIONEX  DX-500 


Constituent 

Fluoride 

Chloride 

Nitrite 

Bromide 

Nitrate 

Phosphate 

Sulfate 


Date 

10/07/03  13:05 


EPA  314.0  PERCHLORATE  BY  1C 


DIONEX  DX-500-3  1 0/08/03  13:31 


E24959 

PRIMARY 

auLfeSM 

1 

Result 

Units 

PQL 

MDL 

<  0.030 

mg/I 

0.030 

0.015 

3.4 

mg/I 

0.20 

0.10 

<0.050 

mg/I 

0.050 

0.025 

3.0 

mg/I 

0.050 

0.025 

0.076 

mg/I 

0.050 

0.025 

<0.30 

mg/I 

0.30 

0.15 

9.1 

mg/I 

0.10 

0.050 

314.0 


Analyst 

E70080 


PRIMARY 


Constituent 

Perchlorate 


A-  Suspected  a  Idol  condensation  product 
B~  Analyte  detected  in  blank 

C-  Spiked  sample  recovery  not  within  control  limits  (EPA  N) 

0-  Compound  ran  at  second  dilution 
E-  Analyte  exceeds  calibration  range 

F-  Estimated  concentration  due  to  presence  of  an  interference  (EPA  N) 


G-  Duplicate  analysis  not  within  control  limits  (EPA*) 

H-  Correlation  coefficient  for  MSA  less  than  0.995  (tPA  +) 

J-  Estimated  Value 

M-  Duplicate  injection  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


10 

Pefinjiisns 

MDL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limit 
NO  -  Not  Delected  above  the  MDL 
FLG-  Data  Flag 


Environmentai  Laboratory 
Bldg,  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1847 
(916)355-4780 


Analysis  Report 

Page  1  of  1 
Reported  on:  05  NOV  2003 


EPA  300.0  ANIONS  IN  WATER  BY  1C 


300.0 


DIONEX  DX-500 


Constituent 


Date 

10/21/03  16:31 


Fluoride 

Chloride 

Bromide 

Nitrate 

Phosphate 

Sulfate 


EPA  314.0  PERCHLORATE  BY  1C 


DIONEX  DX-500-3 


Date 

10/22/03  13:49 


Mnaivsi 

E66526 

OdMlUie  Mil. 

PRIMARY 

div^eu 

1 

Result 

Units 

PQL 

MDL 

0.096 

mg/I 

0.030 

0.015 

2.9 

mg/I 

0.20 

0.10 

0.34 

mg/I 

0.050 

0.025 

1.3 

mg/1 

0.050 

0.025 

<0.30 

mg/I 

0.30 

0.15 

9.3 

mg/I 

0.10 

0.050 

314.0 


Analyst 

E70080 


PRIMARY 


Dilution  Factor 
10 


Constituent 

Perchlorate 

Data  Flag  Defir 

A-  Suspected  aldol  condensation  product 
B-  Analyte  detected  in  blank 

C-  Spiked  sample  recovery  not  within  control  limits  (EPA  N} 

D-  Compound  ran  at  second  dilution 
E-  Analyte  exceeds  calibration  range 

F-  Estimated  concentration  due  to  presence  of  an  interference  (EPA  N) 


G-  Duplicate  analysis  not  within  control  limits  (EPA*) 

H-  Correlation  coefficient  for  MSA  less  than  0.995  (EPA  +-) 

J-  Estimated  Value 

M-  Duplicate  injection  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


10 

Pefinnions 

MDL-  Method  Detection  Limit 
POL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 


Environmental  Laboratory 
Bldg.  02030.  P.O.  Box  15847 
Sacramento.  CA  95852-1847 
(916)355-4780 


Page  1  of  1 
Reported  on:  05  NOV  2003 


EPA  300.0  ANIONS  IN  WATER  BY  1C 


DIONEX  DX-500 


10/21/03  16:20 


Analyst 

E66526 


Submitter  0330 
Charge  Number  SAELNE2X11 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  10/21/03  12:42 
Smpl  Date-Time  10/21/03  11:45 


300.0 


PRIMARY 


Constituent 

Fluoride 

Chloride 

Bromide 

Nitrate 

Phosphate 

Sulfate 


EPA  314.0  PERCHLORATE  BY  1C 


DIONEX  DX-500-3 

Constituent 

Perchlorate 


Date 

10/22/03  13:35 


A-  Suspected  aidol  condensation  product 
8-  Analyte  detected  in  blank 

C-  Spiked  sample  recovery  not  within  control  limits  (EPA  N) 

D~  Compound  ran  at  second  dilution 
E-  Analyte  exceeds  calibration  range 

F-  Estimated  concentration  due  to  presence  of  an  interference  (EPA  N) 


Result 

Units 

PQL 

MDL 

0.13 

mg/I 

0.030 

0.015 

2.4 

mg/I 

0.20 

0.10 

<  0.050 

mg/I 

0.050 

0.025 

1.6 

mg/I 

0.050 

0.025 

<0.30 

mg/I 

0.30 

0.15 

8.4 

mg/I 

0.10 

0.050 

Analyst 

E70080 

Samole  An 
PRIMARY 

alvzed 

Dilution 

1 

Result 

Units 

PQL 

MDL 

300 

ug/1 

4.0 

1.0 

314.0 


G-  Duplicate  analysis  not  within  control  limits  (EPA*) 

H-  Correlation  coefficient  for  MSA  less  than  0.995  (EPA  +) 

J-  Estimated  Value 

M-  Duplicate  injection  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


Delimtions 

MDL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 


Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1847 
(916)355-4780 


Reported 


EDL  *  200119352 
Primary  #  WNN-EW-1 
Description  WNN-EW-1 
Source  Type  LIQUID 
Sampler  SF 

Report  Distribution  R.  FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X1 1 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  10/15/03  13:07 
Smpl  Date-Time  10/15/03  12:00 


EPA  300.0  ANIONS  IN  WATER  BY  1C 


DIONEX  DX-500 


Constituent 

Fluoride 

Chloride 

Bromide 

Nitrate 

Phosphate 

Sulfate 


Date 

10/15/03  18:14 


EPA  314.0  PERCHLORATE  BY  1C 


DIONEX  DX-500-3 


Date 

10/15/03  16:50 


nf.is.ix.3i 

E66526 

agaumei5LajLii 

PRIMARY 

1 

Result 

Units 

PQL 

MDL 

0.14 

mg/I 

0.030 

0.015 

2.4 

mg/I 

0.20 

0.10 

<  0.050 

mg/I 

0.050 

0.025 

1.6 

mg/I 

0.050 

0.025 

<0.30 

mg/I 

0.30 

0.15 

8.1 

mg/I 

0.10 

0.050 

Analyst 

E70080 


PRIMARY 


300.0 


314.0 


Constituent 

Perchlorate 


Result 


EPA  601  HALOGENATED  VOLATILE  ORGANICS 


PE  8500 


Date 

10/16/03  11:35 


Analyst 

E24948 


PRIMARY 


Dilution  Factor 
1 


Constituent 

Result 

Units 

PQL 

MDL 

Vinyl  Chloride 

<0.50 

ug/1 

0.50 

0.25 

Dichlorodifluoromethane 

<0.50 

ug/l 

0.50 

0.25 

Dichloromethane 

<0.50 

ug/1 

0.50 

0.25 

T  richlorofluoromethane 

<0.50 

ug/l 

0.50 

0.25 

1,1-Dichloroethene 

<0.50 

ug/1 

0.50 

0.25 

1,1-Dichloroethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloroethene  (cis/trans) 

<0.50 

ug/1 

0.50 

0.25 

Chloroform 

<0.50 

ug/l 

0.50 

0.25 

Freon  113 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloroethane 

<0.50 

ug/l 

0.50 

0.25 

1,1,1-Trichloroethane 

<0.50 

ug/l 

0.50 

0.25 

Carbon  Tetrachloride 

<0.50 

ug/l 

0.50 

0.25 

Bromodichloromethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloropropane 

<0.50 

ug/1 

0.50 

0.25 

Trichloroethene 

<0.50 

ug/l 

0.50 

0.25 

1,1,2-Trichloroethane 

<0.50 

ug/l 

0.50 

0.25 

Dibromochloromethane 

<0.50 

ug/1 

0.50 

0.25 

Bromoform 

<0.50 

ug/1 

0.50 

0.25 

Tetrachloroethene 

<0.50 

ug/1 

0.50 

0.25 

1 ,1 ,2,2-Tetrachloroethane 

<0.50 

ug/l 

0.50 

0.25 

Chlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

301 OA 


601  OB 


EPA  6010  DISSOLVED  METALS,  ICP,  LIQUIDS 


Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

TJA-61E 

10/30/03  13:32 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

Aluminum 

<0.20 

mg/I 

0.20 

0.10 

Barium 

0.018 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

<0.30 

mg/I 

0.30 

0.15 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<  0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<  0.040 

mg/I 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/I 

0.040 

0.020 

Vanadium 

0.0093 

mg/I 

0.0060 

0.0030 

Manganese 

<  0.0050 

mg/I 

0.0050 

0.0025 

Calcium 

12 

mg/I 

0.14 

0.070 

Magnesium 

6.9 

mg/I 

0.050 

0.025 

Sodium 

9.0 

mg/I 

0.80 

0.40 

Potassium 

<2.0 

mg/I 

2.0 

1.0 

EPA  602  AROMATIC  VOLATILE  ORGANICS 

6 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

HP  6890  GC 

10/21/03  12:34 

E24048 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

Benzene 

<0.50 

ug/l 

0.50 

0.25 

Toluene 

<0.50 

ug/l 

0.50 

0.25 

Ethylbenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,4-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,3-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

1,2-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

p-Xylene/m-Xylene 

<0.50 

ug/l 

0.50 

0.25 

o-Xylene 

<0.50 

ug/l 

0.50 

0.25 

EPA  7060  DISSOLVED  ARSENIC, 

GFAA 

7060 

7C 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

PE  600 

11/03/03  11:21 

E70180 

PRIMARY 

■* 

1 

Constituent 

Result 

Units 

PQL 

MDL 

Arsenic 

<  0.0020 

mg/I 

0.0020 

0.00030 

FLG 


Environmental  Laboratory 
Bldg,  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1847 
(916)355-4780 


Reported  on:  11  NOV  2003 


EPA  7421  DISSOLVED  LEAD,  GFAA 


PE  600 


Date 

11/04/03  11:37 


Analyst 

E70180 


PRIMARY 


Constituent 


<  0.0020 


0.00060 


EPA  7470  DISSOLVED  MERCURY,  COLD  VAPOR 


7470A 


7470A 


PE  2380 


Date 

10/23/03  12:15 


Analyst 

E70180 


PRIMARY 


Constituent 

Mercury 


<  0.00020 


0.00020 


0.000080 


EPA  7740  DISSOLVED  SELENIUM,  GFAA 


Instrument 
PE  600 


Date 

11/05/03  11:18 


Analyst 

E70180 


PRIMARY 


Constituent 

Selenium 


<  0.0020 


0.00060 


A-  Suspected  aldoi  condensation  product 
S-  Analyte  detected  in  blank 

C-  Spiked  sample  recovery  not  within  control  limits  (EPA  N) 

D-  Compound  ran  at  second  dilution 
E-  Analyte  exceeds  calibration  range 

F-  Estimated  concentration  due  to  presence  of  an  interference  (EPA  N) 


G-  Duplicate  analysis  not  within  control  limits  (EPA'} 

H-  Correlation  coefficient  for  MSA  less  than  0.995  (EPA  +) 

J-  Estimated  Value 

M-  Duplicate  injection  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


MDL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limit 
NO  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 
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EDL  a  200119353 

Primary  #  WNN-EW-2 
Description  WNN-EW-2 
Source  Type  LIQUID 
Sampler  SF 

Report  Distribution  R,  FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X1 1 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  10/15/03  13:07 
Smpl  Date-Time  10/15/03  12:25 


EPA  300.0  ANIONS  IN  WATER  BY  1C  300.0 


Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500 

10/15/03  18:35 

E66526 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

Fluoride 

0.10 

mg/I 

0.030 

0.015 

Chloride 

2.9 

mg/I 

0.20 

0.10 

Bromide 

0.25 

mg/I 

0.050 

0.025 

Nitrate 

1.2 

mg/I 

0.050 

0.025 

Phosphate 

<0.30 

mg/I 

0.30 

0.15 

Sulfate 

8.9 

mg/I 

0.10 

0.050 

EPA  314.0  PERCHLORATE  BY  1C  314.0 


Instrument  Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500-3  10/15/03  17:04 

E70080 

PRIMARY 

10 

Constituent 

Result 

Units 

PQL 

MDL 

Perchlorate 

2500 

ug/1 

40 

10 

EPA  601  HALOGENATED  VOLATILE  ORGANICS 

t 

Instrument  Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

PE  8500  10/16/03  12:09 

E24948 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

Vinyl  Chloride 

<0.50 

ug/1 

0.50 

0.25 

Dichlorodifluoromethane 

<0.50 

ug/l 

0.50 

0.25 

Dichloromethane 

<0.50 

ug/1 

0.50 

0.25 

T  richlorofluoromethane 

<0.50 

ug/1 

0.50 

0.25 

1,1-Dichloroethene 

<0.50 

ug/1 

0.50 

0.25 

1,1-Dichloroe  thane 

<0.50 

ug/1 

0.50 

0.25 

1 ,2-Dichloroethene  (cis/trans) 

<0.50 

ug/1 

0.50 

0.25 

Chloroform 

<0.50 

ug/1 

0.50 

0.25 

Freon  113 

<0.50 

ug/1 

0.50 

0.25 

1 ,2-Dichloroethane 

<0.50 

ug/1 

0.50 

0.25 

1 , 1 , 1  -T  richloroethane 

<0.50 

ug/1 

0.50 

0.25 

Carbon  Tetrachloride 

<0.50 

ug/1 

0.50 

0.25 

Bromodichloromethane 

<0.50 

ug/1 

0.50 

0.25 

1 ,2-Dichloropropane 

<0.50 

ug/1 

0.50 

0.25 

Trichloroethene 

4.6 

ug/1 

0.50 

0.25 

1,1 ,2-Trichloroethane 

<0.50 

ug/1 

0.50 

0.25 

Dibromochloromethane 

<0.50 

ug/1 

0.50 

0.25 

Bromoform 

<0.50 

ug/1 

0.50 

0,25 

Tetrachloroethene 

<0.50 

ug/1 

0.50 

0.25 

1,1 ,2,2-Tetrachloroethane 

<0.50 

ug/1 

0.50 

0.25 

Chlorobenzene 

<0.50 

ug/1 

0.50 

0.25 

[«I»] 


•nil 
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Reported  on:  11  NOV  2003 


EDL  #  200119353 

Primary  #  WNN-EW-2 
Description  WNN-EW-2 
Source  Type  LIQUID 
Sampler  SF 

Report  Distribution  R.  FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X1 1 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  10/15/03  13:07 
Smpl  Date-Time  10/15/03  12:25 


EPA  6010  DISSOLVED  METALS, 

ICP,  LIQUIDS 

301 0A 

601  OB 

Instrument 

Date 

Analvst 

Sample  Analyzed 

Dilution  Factor 

TJA-61E 

10/30/03  13:37 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Aluminum 

<0.20 

mg/I 

0.20 

0.10 

Barium 

0.023 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

<0.30 

mg/I 

0.30 

0.15 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<  0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<  0.040 

mg/I 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/1 

0.040 

0.020 

Vanadium 

0.0079 

mg/I 

0.0060 

0.0030 

Manganese 

<  0.0050 

mg/I 

0.0050 

0.0025 

Calcium 

12 

mg/I 

0.14 

0.070 

Magnesium 

7.5 

mg/I 

0.050 

0.025 

Sodium 

8.4 

mg/I 

0.80 

0.40 

Potassium 

<2.0 

mg/I 

2.0 

1.0 

EPA  602  AROMATIC  VOLATILE  ORGANICS 

602 

Instrument 

Date 

Analvst 

Sample  Analyzed 

Dilution  Factor 

HP  6890  GC 

10/21/03  13:13 

E24048 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Benzene 

<0.50 

ug/l 

0.50 

0.25 

Toluene 

<0.50 

ug/l 

0.50 

0.25 

Ethylbenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,4-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,3-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

p-Xylene/m-Xylene 

<0.50 

ug/l 

0.50 

0.25 

o-Xylene 

<0.50 

ug/l 

0.50 

0.25 

EPA  7060  DISSOLVED  ARSENIC 

,  GFAA 

7060 

7060 

Instrument 

Date 

Analvst 

Sample  Analyzed 

Dilution  Factor 

PE  600 

11/03/03  11:28 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Arsenic 

<  0.0020 

mg/I 

0.0020 

0.00030 

RfTtT£ 


Source  Type  LIQUID 
Sampler  SF 

Report  Distribution  R.  FRiCKE.  FILE 


EPA  7421  DISSOLVED  LEAD,  GFAA 


PE  600 


Date 

11/04/03  11:44 


Analyst 

E70180 


PRIMARY 


Constituent 


<  0.0020 


0.00060 


EPA  7470  DISSOLVED  MERCURY,  COLD  VAPOR 


PE  2380 


Date 

10/23/03  12:20 


Analyst 

E70180 


7470A 


PRIMARY 


7470A 


Constituent 

Mercury 


<  0.00020 


0.00020 


0.000080 


EPA  7740  DISSOLVED  SELENIUM,  GFAA 

Instrument  Date  Analyst 

PE  600  1 1/05/03  1 1 :24  E70180 


PRIMARY 


Constituent 

Selenium 

Pata  Flag  Qalit 

A-  Suspected  aldol  condensation  product 
8-  Analyte  detected  in  blank 

C-  Spiked  sample  recovery  not  within  control  limits  (EPA  N) 

D-  Compound  ran  at  second  dilution 
E-  Analyte  exceeds  calibration  range 

F-  Estimated  concentration  due  to  presence  of  an  interference  (EPA  N) 


<  0.0020 


G-  Duplicate  analysis  not  within  control  limits  (EPA*) 

H~  Correlation  coefficient  for  MSA  less  than  0.995  (EPA  +) 

J-  Estimated  Value 

M-  Duplicate  injection  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


020  0.00060 
Definitions 

MDL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 
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Reported  on:  11  NOV  2003 


EDL  #  200119791 

Primary  #  WNN-RW-1 
Description  WNN-RW-1 

Source  Type  LIQUID 

Sampler  SF 

Report  Distribution  R,  FRICKE.  FILE 

Submitter 

Charge  Number 
Chain  of  Custody 
Released  By 
Reed  Date-Time 
Smpl  Date-Time 

0330 

SAELNE2X1 1 

YES 

E23393 

10/21/03  12:42 

10/21/03  09:35 

EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0 

Instrument 

Date 

Analyst 

Samplg  Analyzed 

Dilution  Factor 

DIONEX  DX-500 

10/21/03  16:09 

E66526 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Fluoride 

0.10 

mg/I 

0.030 

0.015 

Chloride 

2.8 

mg/I 

0.20 

0.10 

Bromide 

0.28 

mg/I 

0.050 

0.025 

Nitrate 

1.3 

mg/I 

0.050 

0.025 

Phosphate 

<0.30 

mg/I 

0.30 

0.15 

Sulfate 

9.1 

mg/I 

0.10 

0.050 

EPA  314.0  PERCHLORATE  BY  1C 

314.0 

Instrument 

Date 

Analvst 

Samole  Analyzed 

Dilution  Factor 

DIONEX  DX-500 

-3  10/22/03  12:54 

E70080 

PRIMARY 

10 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Perchlorate 

2100 

ug/l 

40 

10 

EPA  6010  DISSOLVED  METALS,  ICP,  LIQUIDS 

301 0A 

601 0B 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

TJA-61E 

10/30/03  15:09 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Aluminum 

<0.20 

mg/I 

0.20 

0.10 

Barium 

0.022 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

<0.30 

mg/I 

0.30 

0.15 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<  0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<  0.040 

mg/I 

0.040 

0.020 

Cobalt 

<0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/I 

0,040 

0.020 

Vanadium 

0.0086 

mg/I 

0.0060 

0.0030 

Manganese 

<0.0050 

mg/I 

0.0050 

0.0025 

Calcium 

12 

mg/1 

0.14 

0.070 

Magnesium 

7.6 

mg/I 

0.050 

0.025 

Sodium 

8.7 

mg/I 

0.80 

0.40 

Potassium 

<2.0 

mg/I 

2.0 

1.0 

Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
Sacramento.  CA  95852-1847 
(916)355-4780 


Reported  on:  11  NOV  2003 


EDL  #  200119791 

Primary  #  WNN-RW-1 
Description  WNN-RW-1 
Source  Type  LIQUID 
Sampler  SF 

Report  Distribution  R.  FRICKE,  FILE 


Charge  Number  SAELNE2X1 1 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  10/21/03  12:42 
Smpl  Date-Time  10/21/03  09:35 


EPA  7060  DISSOLVED  ARSENIC,  GFAA 


PE  600 


Date 

11/03/03  11:49 


Analyst 

E70180 


PRIMARY 


Constituent 


<  0.0020 


0.00030 


EPA  7421  DISSOLVED  LEAD,  GFAA 


PE  600 


Date 

11/04/03  11:52 


Analyst 

E70180 


PRIMARY 


Constituent 


<  0.0020 


0.00060 


EPA  7470  DISSOLVED  MERCURY,  COLD  VAPOR 


PE  2380 


Date 

10/23/03  12:35 


Analyst 

E70180 


7470A 


PRIMARY 


7470A 


Constituent 

Mercury 


<  0.00020 


0.00020 


0.000080 


EPA  7740  DISSOLVED  SELENIUM,  GFAA 


Date 

11/05/03  11:31 


Analyst 

E70180 


PRIMARY 


Constituent 

Selenium 


A-  Suspected  aldol  condensation  product 
8-  Analyte  detected  in  biank 

C-  Spiked  sample  recovery  not  within  control  limits  (EPA  N) 

0-  Compound  ran  at  second  dilution 
E-  Analyte  exceeds  calibration  range 

F~  Estimated  concentration  due  to  presence  of  an  interference  (EPA  N) 


G-  Duplicate  analysis  not  within  control  limits  (EPA*) 

H-  Correlation  coefficient  for  MSA  less  than  0.995  (EPA  +) 

J-  Estimated  Value 

M-  Duplicate  injection  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


320  0.00060 

Definitions 

MDL-  Method  Detection  Limit 
PGL-  Practical  Quantitation  Limit 
NO  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 


Environmental  Laborator 
Bldg.  02030,  P.O.  Box  158 
Sacramento.  CA  95852-1847 
(916)355-4780 
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Reported  on:  11  NOV  2003 


EDL  #  200119349 

Primary  #  WNN-RW-1 
Description  WNN-RW-1 
Source  Type  LIQUID 
Sampler  SF 

Report  Distribution  R.  FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X1 1 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  10/15/03  13:07 
Smpl  Date-Time  10/15/03  09:40 


EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0 

Instrument  fiats 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500  10/15/03  18:24 

E66526 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Fluoride 

0.11 

mg/I 

0.030 

0.015 

Chloride 

2.9 

mg/I 

0.20 

0.10 

Bromide 

0.21 

mg/I 

0.050 

0.025 

Nitrate 

1.3 

mg/I 

0.050 

0.025 

Phosphate 

<0.30 

mg/I 

0.30 

0.15 

Sulfate 

8.8 

mg/I 

0.10 

0.050 

EPA  314.0  PERCHLORATE  BY  1C 

314.0 

Instrument  fiats 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500-3  10/15/03  16:10 

E70080 

PRIMARY 

10 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Perchlorate 

2100 

ug/1 

40 

10 

EPA  601  HALOGENATED  VOLATILE  ORGANICS 

601 

Instrument  Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

PE  8500  10/16/03  09:50 

E24948 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Vinyl  Chloride 

<0.50 

ug/l 

0.50 

0.25 

Dichlorodifluoromethane 

<0.50 

ug/l 

0.50 

0.25 

Dichloromethane 

<0.50 

ug/l 

0.50 

0.25 

T  richlorofluoromethane 

<0.50 

ug/l 

0.50 

0.25 

1,1-Dichloroethene 

<0.50 

ug/l 

0.50 

0.25 

1,1-Dichloroethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloroethene  (cis/trans) 

<0.50 

ug/1 

0.50 

0.25 

Chloroform 

<0.50 

ug/l 

0.50 

0.25 

Freon  1 1 3 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloroethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,1 ,1-Trichloroethane 

<0.50 

ug/l 

0.50 

0.25 

Carbon  Tetrachloride 

<0.50 

ug/l 

0.50 

0.25 

Bromodichloromethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloropropane 

<0.50 

ug/l 

0.50 

0.25 

Trichloroethene 

4.0 

ug/l 

0.50 

0.25 

1 , 1 ,2-T  richloroethane 

<0.50 

ug/1 

0.50 

0.25 

Dibromochloromethane 

<0.50 

ug/1 

0.50 

0.25 

Bromoform 

<0.50 

ug/l 

0.50 

0.25 

Tetrachloroethene 

<0.50 

ug/1 

0.50 

0.25 

1,1 ,2,2-Tetrachloroethane 

<0.50 

ug/l 

0.50 

0.25 

Chlorobenzene 

<0.50 

ug/1 

0.50 

0.25 

301 OA 


601  OB 


EPA  6010  DISSOLVED  METALS,  ICP,  LIQUIDS 


Instrument 

Date 

Analvst 

Sample  Analyzed 

Dilution  Factor 

TJA-61E 

10/30/03  12:49 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Aluminum 

<0.20 

mg/1 

0.20 

0.10 

Barium 

0.022 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

<0.30 

mg/I 

0.30 

0.15 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<  0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<  0.040 

mg/I 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/I 

0.040 

0.020 

Vanadium 

0.0076 

mg/I 

0.0060 

0.0030 

Manganese 

<  0.0050 

mg/I 

0.0050 

0.0025 

Calcium 

12 

mg/I 

0.14 

0.070 

Magnesium 

7.4 

mg/I 

0.050 

0.025 

Sodium 

8.4 

mg/I 

0.80 

0.40 

Potassium 

<2.0 

mg/I 

2.0 

1.0 

EPA  602  AROMATIC  VOLATILE  ORGANICS 

602 

instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

HP  6890  GC 

10/21/03  10:40 

E24048 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Benzene 

<0.50 

ug/l 

0.50 

0.25 

Toluene 

<0.50 

ug/l 

0.50 

0.25 

Ethylbenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,4-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,3-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

p-Xylene/m-Xylene 

<0.50 

ug/l 

0.50 

0.25 

o-Xylene 

<0.50 

ug/l 

0.50 

0.25 

EPA  7060  DISSOLVED  ARSENIC,  GFAA 

7060 

7060 

Instrument 

Date 

Analvst 

Sample  Analyzed 

Dilution  Factor 

pg  600 

li/03/03  10:46 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Arsenic 

<  0.0020 

mg/I 

0.0020 

0.00030 

Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1847 
(916)355-4780 


Reported 


EPA  7421  DISSOLVED  LEAD,  GFAA 


PE  600 


Date 

11/04/03  11:01 


Analyst 

E70180 


PRIMARY 


Constituent 


<  0.0020 


0.00060 


EPA  7470  DISSOLVED  MERCURY,  COLD  VAPOR 


7470A 


7470 A 


PE  2380 


Date 

10/23/03  12:25 


Analyst 

E70180 


PRIMARY 


Constituent 

Mercury 


<  0.00020 


0.00020 


0.000080 


EPA  7740  DISSOLVED  SELENIUM,  GFAA 


Instrument 
PE  600 


Date 

11/05/03  10:45 


Analyst 

E70180 


PRIMARY 


Constituent 

Selenium 


0.00060 


A-  Suspected  a  Idol  condensation  product 
B~  Analyte  detected  in  blank 

C-  Spiked  sample  recovery  not  within  control  limits  (EPA  N) 

0-  Compound  ran  at  second  dilution 
E~  Analyte  exceeds  calibration  range 

F-  Estimated  concentration  due  to  presence  of  an  interference  (EPA  N) 


G-  Duplicate  analysis  not  within  control  limits  (EPA*) 

H-  Correlation  coefficient  tor  MSA  less  than  0.995  (EPA  +) 

J-  Estimated  Value 

M-  Duplicate  injection  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


MDL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 


EDL  #  200118294 
Primary  #  WNN-RW-1 
Description  WNN-RW-1 
Source  Type  LIQUID 
Sampler  SF 

Report  Distribution  R.  FRiCKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X1 1 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  10/07/03  12:05 
Smpl  Date-Time  10/07/03  09:45 


EPA  300.0  ANIONS  IN  WATER  BY  1C 


300.0 


Instrument 

DIONEX  DX-500 

Constituent 

Date 

10/07/03  12:55 

Analvst 

E24959 

Result 

Sample  Analyzed 

PRIMARY 

Units  PQL 

Dilution  Factor 

1 

MDL 

FLG 

Chloride 

Nitrite 

Bromide 

Nitrate 

Phosphate 

Sulfate 

2.9 

<  0.050 

0.083 

1.4 

0.32 

9.2 

mg/1 

mg/I 

mg/I 

mg/I 

mg/I 

mg/I 

0.20 

0.050 

0.050 

0.050 

0.30 

0.10 

0.10 

0.025 

0.025 

0.025 

0.15 

0.050 

EPA  314.0  PERCHLORATE  BY  1C 

314.0 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500-3 

10/08/03  13:18 

E70080 

PRIMARY 

10 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Perchlorate 

2200 

ug/l 

40 

10 

EPA  6010  DISSOLVED  METALS,  ICP, 

LIQUIDS 

301 0A 

601 0B 

Instrument 

Date 

Analvst 

Sample  Analyzed 

Dilution  Factor 

TJA-61E 

10/14/03  11:20 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Aluminum 

<0.20 

mg/I 

0.20 

0.10 

Barium 

0.022 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

<0.30 

mg/I 

0.30 

0.15 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<  0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<  0.040 

mg/l 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/l 

0.040 

0.020 

Vanadium 

0.0084 

mg/l 

0.0060 

0.0030 

Manganese 

<  0.0050 

mg/l 

0.0050 

0.0025 

Calcium 

12 

mg/l 

0.14 

0.070 

Magnesium 

7.2 

mg/l 

0.050 

0.025 

Sodium 

8.2 

mg/l 

0.80 

0.40 

Potassium 

<2.0 

mg/l 

2.0 

1.0 

7060 


7060 


EPA  7060  DISSOLVED  ARSENIC,  GFAA 


Instrument 

PE  600 

Date 

11/03/03  10:04 

Analyst 

E70180 

Sample  Analyzed 
PRIMARY 

Dilution  Factor 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Arsenic 

<  0.0020 

mg/I 

0.0020 

0.00030 

EPA  7421  DISSOLVED  LEAD,  GFAA 

7421 

7421 

Instrument 

PE  600 

Date 

11/04/03  10:18 

Analyst 

E70180 

Sample  Analyzed 

PRIMARY 

Dilution  Factor 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Lead 

<  0.0020 

mg/I 

0.0020 

0.00060 

EPA  7470  DISSOLVED  MERCURY,  COLD  VAPOR 

7470A 

7470A 

Instrument 

PE  2380 

Date 

10/23/03  11:50 

Analyst 

E70180 

Sample  Analyzed 
PRIMARY 

Dilution  Factor 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Mercury 

<  0.00020 

mg/I 

0.00020 

0.000080 

EPA  7740  DISSOLVED  SELENIUM,  GFAA 

7740 

7740 

Instrument 

PE  600 

Date 

11/05/03  10:06 

Analyst 

E70180 

Sample  Analyzed 
PRIMARY 

Dilution  Factor 

1 

PQL  MDL  FLG 


0.0020  0.00060 

Peiinittens 

MOL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 


Constituent 

Selenium 


A-  Suspected  aidoi  condensation  product 
8-  Analyte  detected  in  blank 

C-  Spiked  sample  recovery  not  within  control  limits  (EPA  N) 

D-  Compound  ran  at  second  dilution 
E-  Analyte  exceeds  calibration  range 

F-  Estimated  concentration  due  to  presence  of  an  interference  (EPA  N) 


Result 

<0.0020 


Units 

mg/I 


G-  Duplicate  analysis  not  within  control  limits  (EPA*) 

H-  Correlation  coefficient  for  MSA  less  than  0.995  (EPA  +) 

J-  Estimated  Value 

M-  Duplicate  injection  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


mm* 


EDL  *  200119793 

Submitter  0330 

Primary  #  WNN-MW1 

Charge  Number 

SAELNE2X1 1 

Description  VVNN-MW1 

Chain  of  Custody 

YES 

Source  Type  LIQUID 

Released  By 

E23393 

Sampler  SF 

Reed  Date-Time 

10/21/03  12:42 

Report  Distribution  R.  FRiCKE,  FILE 

Smpl  Date-Time 

10/21/03  11:20 

EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0 

Instrument  Dptg 

Analyst 

Sample  Analyzed 

Dilution  Fac 

tor 

DIONEX  DX-500  10/21/03  16:41 

E66526 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Fluoride 

0.12 

mg/I 

0.030 

0.015 

Chloride 

3.9 

mg/I 

0.20 

0.10 

Bromide 

0.24 

mg/I 

0.050 

0.025 

Nitrate 

<  0.050 

mg/I 

0.050 

0.025 

Phosphate 

<0.30 

mg/I 

0.30 

0.15 

Sulfate 

9.0 

mg/I 

0.10 

0.050 

EPA  314.0  PERCHLORATE  BY  1C 

314.0 

Instrument  Date 

Analyst 

Sample  Analyzed 

Dilution  Fac 

tor 

DIONEX  DX-500-3  10/22/03  13:22 

E70080 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Perchlorate 

<4.0 

ug/l 

4.0 

1.0 

EPA  601  HALOGENATED  VOLATILE  ORGANICS 

601 

Instrument  Date 

Analyst 

Sample  Analyzed 

Dilution  Fac 

ter 

HP  6890  GC  10/22/03  19:15 

E24048 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Vinyl  Chloride 

<0.50 

ug/l 

0.50 

0.25 

Dichlorodifluoromethane 

<0.50 

ug/l 

0.50 

0.25 

Dichloromethane 

<0.50 

ug/l 

0.50 

0.25 

T  richlorofluoromethane 

<0.50 

ug/l 

0.50 

0.25 

1,1-Dichloroethene 

<0.50 

ug/l 

0.50 

0.25 

1,1-Dichloroethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloroethene  (cis/trans) 

<0.50 

ug/l 

0.50 

0.25 

Chloroform 

<0.50 

ug/l 

0.50 

0.25 

Freon  113 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloroethane 

<0.50 

ug/l 

0.50 

0.25 

1 , 1 , 1  -T  richloroethane 

<0.50 

ug/l 

0.50 

0.25 

Carbon  Tetrachloride 

<0.50 

ug/l 

0.50 

0.25 

Bromodichloromethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloropropane 

<0.50 

ug/l 

0.50 

0.25 

Trichloroethene 

3.0 

ug/l 

0.50 

0.25 

1,1 ,2-Trichloroethane 

<0.50 

ug/l 

0.50 

0.25 

Dibromochloromethane 

<0.50 

ug/l 

0.50 

0.25 

Bromoform 

<0.50 

ug/l 

0.50 

0.25 

Tetrachloroethene 

<0.50 

ug/l 

0.50 

0.25 

1 ,1 ,2,2-Tetrachloroethane 

<0.50 

ug/l 

0.50 

0.25 

Chlorobenzene 

<0.50 

ug/1 

0.50 

0.25 

301 OA 


601  OB 


EPA  6010  DISSOLVED  METALS,  ICP,  LIQUIDS 


Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

TJA-61E 

10/30/03  15:20 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Aluminum 

<0.20 

mg/I 

0.20 

0.10 

Barium 

0.022 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

0.0064 

mg/I 

0.0060 

0.0030 

Iron 

0.67 

mg/I 

0.30 

0.15 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<  0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<  0.040 

mg/I 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/I 

0.040 

0.020 

Vanadium 

<  0.0060 

mg/I 

0.0060 

0.0030 

Manganese 

0.089 

mg/I 

0.0050 

0.0025 

Calcium 

15 

mg/I 

0.14 

0.070 

Magnesium 

9.0 

mg/I 

0.050 

0.025 

Sodium 

9.5 

mg/I 

0.80 

0.40 

Potassium 

2.2 

mg/I 

2.0 

1.0 

EPA  602  AROMATIC  VOLATILE  ORGANICS 

602 

Instrument 

Date 

Analvst 

Samole  Analyzed 

Dilution  Factor 

HP  6890  GC 

10/21/03  18:20 

E24048 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Benzene 

<0.50 

ug/l 

0.50 

0.25 

Toluene 

<0.50 

ug/l 

0.50 

0.25 

Ethylbenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,4-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,3-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichlorobenzene 

<0.50 

ug/1 

0.50 

0.25 

p-Xylene/m-Xylene 

<0.50 

ug/l 

0.50 

0.25 

o-Xylene 

<0.50 

ug/l 

0.50 

0.25 

EPA  7060  DISSOLVED  ARSENIC, 

GFAA 

7060 

7060 

Instrument 

Date 

Analyst 

Samole  Analyzed 

Dilution  Factor 

PE  600 

11/03/03  12:04 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Arsenic 

<  0.0020 

mg/I 

0.0020 

0.00030 

7421 


7421 


EPA  7421  DISSOLVED  LEAD,  GFAA 

Instrument  Date  Analyst  Sample  Analyzed  Dilution  Factor 

PE  600  11/04/03  12:06  E70180  PRIMARY  1 

Constituent  Result  Units  PQL  MDL  FLG 

Lead  .  <0.0020  mg/! .  0.0020  0.00060 

EPA  7470  DISSOLVED  MERCURY,  COLD  VAPOR  7470A  7470A 

Instrument  Date  Analyst  Sample  Analyzed  Dilution  Factor 

PE  2380  10/23/03  12:45  E70180  PRIMARY  1 


Constituent 

Mercury 


Result  Units  PQL  MDL  FLG 

<000020  mg/I  0.00020  0.000080 


EPA  7740  DISSOLVED  SELENIUM,  GFAA 


7740  7740 


Instrument  Date  Analyst 

PE  600  1 1/05/03  11:44  E701 80 


Sample  Analyzed  Dilution  Factor 

PRIMARY  1 


Constituent  Result  Units  PQL  MDL  FLG 

Selenium  <110020  mg/I  0.0020  0.00060 

Qala£lasLBsiimtians  Peiinniyps 


A-  Suspected  aklol  condensation  product  G-  Duplicate  analysis  not  within  control  limits  (EPA*)  MDL-  Method  Detection  Limit 

B-  Anaiyte  detected  rn  blank  H-  Correlation  coefficient  for  MSA  less  than  0.995  (EPA  +)  PQL-  Practical  Quantitation  Limit 

C-  Spiked  sample  recovery  not  within  control  limits  (EPA  N)  J-  Estimated  Value  NO  -  Not  Defected  above  the  MDL 

D-  Compound  ran  at  second  dilution  M-  Duplicate  injection  precision  not  met  FLG-  Data  Flag 

E-  Analyte  exceeds  calibration  range  N-  Presumptive  evidence  of  a  compound 

F-  Estimated  concentration  due  to  presence  of  an  interference  (EPA  N)  S-  Concentration  determined  by  method  of  standard  additions 


Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1847 
(916)355-4780 


Reported  on:  1 


EPA  300.0  ANIONS  IN  WATER  BY  1C 


Submitter  0330 
Charge  Number  SAELNE2X11 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  10/15/03  13:07 
Smpl  Date-Time  10/15/03  11:36 


DIONEX  DX-500 


Constituent 

Fluoride 

Chloride 

Bromide 

Nitrate 

Phosphate 

Sulfate 


Date 

10/15/03  18:03 


Hiidiysi 

E66526 

PRIMARY 

1 

Result 

Units 

PQL 

MDL 

0.12 

mg/I 

0.030 

0.015 

3.9 

mg/I 

0.20 

0.10 

0.11 

mg/I 

0.050 

0.025 

<  0.050 

mg/I 

0.050 

0.025 

<0.30 

mg/I 

0.30 

0.15 

8.7 

mg/I 

0.10 

0.050 

300.0 


EPA  314.0  PERCHLORATE  BY  1C 


DIONEX  DX-500-3 


Date 

10/15/03  16:37 


Analyst 

E70080 


PRIMARY 


314.0 


Constituent 

Perchlorate 


Result 

<4.0 


EPA  601  HALOGENATED  VOLATILE  ORGANICS 


PE  8500 


Date 

10/16/03  11:00 


Analyst 

E24948 


PRIMARY 


Constituent 

Vinyl  Chloride 
Dichlorodifluoromethane 
Dichloromethane 
T  richlorofluoromethane 

1 .1- Dichloroethene 

1.1- Dichloroethane 

1 .2- Dichloroethene  (cis/trans) 
Chloroform 

Freon  1 1 3 

1 .2- Dichloroethane 

1 , 1 , 1  -T  richloroethane 
Carbon  Tetrachloride 
Bromodichloromethane 

1 .2- Dichloropropane 
Trichloroethene 

1 .1 .2- Trichloroethane 
Dibromochloromethane 
Bromoform 
Tetrachloroethene 

1 .1 .2.2- Tetrachloroethane 
Chlorobenzene 


Result 

Units 

PQL 

MDL 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<  0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

3.2 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

<0.50 

ug/l 

0.50 

0.25 

Anal 

Page 
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EDL  ft  200119351 
Primary  #  WNN-MW1 
Description  WNN-MW1 
Source  Type  LIQUID 
Sampler  SF 

Report  Distribution  R.  FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X1 1 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  10/15/0313:07 
Smpl  Date-Time  10/15/03  11:36 


EPA  6010  DISSOLVED  METALS,  ICP,  LIQUIDS 


301 0A  601 0B 


Instrument  Date  Analyst 

TJA-61E  10/30/03  13:16  E70180 


Sample  Analyzed  Dilution  Factor 

PRIMARY  1 


Constituent 

Result 

Units 

PQL 

MDL 

Aluminum 

<0.20 

mg/I 

0.20 

0.10 

Barium 

0.022 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

0.64 

mg/I 

0.30 

0.15 

Nickel 

<0.020 

mg/I 

0.020 

0.010 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<  0.040 

mg/I 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/I 

0.040 

0.020 

Vanadium 

<  0.0060 

mg/I 

0.0060 

0.0030 

Manganese 

0.096 

mg/I 

0.0050 

0.0025 

Calcium 

14 

mg/I 

0.14 

0.070 

Magnesium 

8.9 

mg/I 

0.050 

0.025 

Sodium 

9.1 

mg/I 

0.80 

0.40 

Potassium 

<2.0 

mg/I 

2.0 

1.0 

EPA  602  AROMATIC  VOLATILE  ORGANICS 

602 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

HP  6890  GC 

10/21/03  11:56 

E24048 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Benzene 

<0.50 

ug/l 

0.50 

0.25 

Toluene 

<0.50 

ug/l 

0.50 

0.25 

Ethylbenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,4-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,3-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

p-Xylene/m-Xylene 

<0.50 

ug/l 

0.50 

0.25 

o-Xylene 

<0.50 

ug/l 

0.50 

0.25 

EPA  7060  DISSOLVED  ARSENIC, 

GFAA 

7060 

7060 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

PE  600 

11/03/03  11:14 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Arsenic 

<  0.0020 

mg/I 

0.0020 

0,00030 

200119351 


1393 

15/03 

15/03 


EDL  # 

Primary  #  WNN-MW1 
Description  WNN-MW1 
Source  Type  LIQUID 
Sampler  SF 

Report  Distribution  R.  FRICKE.  FILE 


Charge  Number  SAE 
Chain  of  Custody  YES 
Released  By  E23 
Reed  Date-Time  10/1 
Smpl  Date-Time  10/1 


EPA  7421  DISSOLVED  LEAD,  GFAA 

7421 

7421 

Instrument 

Date 

Analvst 

Sample  Analyzed 

Dilution  Factor 

PE  600 

11/04/03  11:30 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Lead 

<  0.0020 

mg/I 

0.0020 

0.00060 

EPA  7470  DISSOLVED  MERCURY, 

COLD  VAPOR 

7470A 

7470A 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

PE  2380 

10/23/03  12:10 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Mercury 

<  0.00020 

mg/I 

0.00020 

0.000080 

EPA  7740  DISSOLVED  SELENIUM,  GFAA 

7740 

7740 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

PE  600 

11/05/03  11:11 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Selenium 

<  0.0020 

mg/I 

0.0020 

0.00060 

Data  Flaa  Baiinilians  Definitions 


A~  Suspecled  atdoi  condensation  product 
B-  Anaiyte  detected  in  blank 

C~  Spiked  sampie'recovery  not  within  control  limits  (EPA  N) 

D-  Compound  ran  at  second  dilution 
£-  Analyte  exceeds  calibration  range 

F~  Estimated  concentration  due  to  presence  of  an  interference  (EPA  N) 


G-  Duplicate  analysis  not  within  control  limits  (EPA-) 

H-  Correlation  coefficient  for  MSA  less  than  0.995  (EPA  +) 

J-  Estimated  Value 

M-  Duplicate  injection  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


MDL-  Method  Detection  Limit 
PGL-  Practical  Quantitation  Limit 
ND  -  Not  Delected  above  the  MDL 
FLG-  Data  Flag 


EDL  #  200119350 

Primary#  STSW-138A 
Description  STSW-138A 
Source  Type  LIQUID 
Sampler  SF 

Report  Distribution  R.  FRICKE,  EOPS,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X1 1 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  10/15/03  13:07 
Smpl  Date-Time  10/15/03  10:24 


EPA  300.0  ANIONS  IN  WATER  BY  1C 

Instrument  Date 

DIONEX  DX-500  10/15/03  18:46 

Constituent 

Analvst 

E66526 

Result 

Units 

Sample  Analvzed 
PRIMARY 

PQL 

300.0 

Dilution  Factor 

1 

MDL  FLG 

Fluoride 

0.11 

mg/I 

0.030 

0.015 

Chloride 

3.7 

mg/I 

0.20 

0.10 

Bromide 

0.66 

mg/I 

0.050 

0.025 

Nitrate 

<  0.050 

mg/I 

0.050 

0.025 

Phosphate 

<0.30 

mg/I 

0.30 

0.15 

Sulfate 

8.6 

mg/I 

0.10 

0.050 

EPA  314.0  PERCHLORATE  BY  1C 

Instrument  Date 

Analvst 

Sample  Analvzed 

314.0 

Dilution  Factor 

DIONEX  DX-500-3  10/15/03  16:23 

E70080 

PRIMARY 

10 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Perchlorate 

170 

ug/l 

40 

10 

EPA  601  HALOGENATED  VOLATILE  ORGANICS 

Inptrympnt  Date  Analyst 

Sample  Analvzed 

601 

Dilution  Factor 

PE  8500  10/16/03  10:25 

E24948 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Vinyl  Chloride 

<0.50 

ug/l 

0.50 

0.25 

Dichlorodifluoromethane 

<0.50 

ug/l 

0.50 

0.25 

Dichloromethane 

<0.50 

ug/l 

0.50 

0.25 

Trichlorofluoromethane 

<0.50 

ug/l 

0.50 

0.25 

1,1-Dichloroethene 

<0.50 

ug/l 

0.50 

0.25 

1,1-Dichloroethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloroethene  (cis/trans) 

<0.50 

ug/l 

0.50 

0.25 

Chloroform 

<0.50 

ug/l 

0.50 

0.25 

Freon  1 1 3 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloroethane 

<0.50 

ug/l 

0.50 

0.25 

1,1,1-Trichloroethane 

<0.50 

ug/l 

0.50 

0.25 

Carbon  T etrachloride 

<0.50 

ug/l 

0.50 

0.25 

Bromodichloromethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloropropane 

<0.50 

ug/l 

0.50 

0.25 

Trichloroethene 

3.3 

ug/l 

0.50 

0.25 

1,1,2-Trichloroethane 

<0.50 

ug/l 

0.50 

0.25 

Dibromochloromethane 

<0.50 

ug/l 

0.50 

0.25 

Bromoform 

<0.50 

ug/l 

0.50 

0.25 

Tetrachloroethene 

<0.50 

ug/l 

0.50 

0.25 

1 ,1 ,2,2-Tetrachloroethane 

<0.50 

ug/l 

0.50 

0.25 

Chlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1847 
(916)355-4780 


EPA  6010  DISSOLVED  METALS,  ICP,  LIQUIDS 

301 0A 

601  OB 

Instrument 

Date  Analyst 

Sample  An 

alvzed 

Dilution  Factor 

TJA-61E 

10/30/03  13:10  E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Aluminum 

<0.20 

mg/I 

0.20 

0.10 

Barium 

0.026 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

0.30 

mg/I 

0.30 

0.15 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<  0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<  0.040 

mg/I 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/I 

0.040 

0.020 

Vanadium 

0.0066 

mg/I 

0.0060 

0.0030 

Manganese 

0.024 

mg/I 

0.0050 

0.0025 

Calcium 

15 

mg/I 

0.14 

0.070 

Magnesium 

8.5 

mg/I 

0.050 

0.025 

Sodium 

8.9 

mg/I 

0.80 

0.40 

Potassium 

<2.0 

mg/I 

2.0 

1.0 

EPA  602  AROMATIC  VOLATILE  ORGANICS 

602 

Instrument 

Date  Analyst 

Sample  An 

alvzed 

Dilution  Factor 

HP  6890  GC 

10/21/03  11:18  E24048 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Benzene 

<0.50 

ug/l 

0.50 

0.25 

Toluene 

<0.50 

ug/l 

0.50 

0.25 

Ethylbenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,4-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,3-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

p-Xylene/m-Xylene 

<0.50 

ug/l 

0.50 

0.25 

o-Xylene 

<0.50 

ug/l 

0.50 

0.25 

EPA  7060  DISSOLVED  ARSENIC,  GFAA 


Date 

11/03/03  10:53 


Analyst 

E70180 


PRIMARY 


Constituent 


0.00030 


Result 

<  0.0020 


Units 

mg/I 


PQL 

0.0020 


FLG 


Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15347 
Sacramento.  CA  95852-1847 
(916)355-4780 


Reported  on:  11  NOV  2003 


EPA  7421  DISSOLVED  LEAD,  GFAA 


PE  600 


Date 

11/04/03  11:09 


Analyst 

E70180 


PRIMARY 


Constituent 


<  0.0020 


0.00060 


EPA  7470  DISSOLVED  MERCURY,  COLD  VAPOR 


7470A 


7470 A 


PE  2380 


Date 

10/23/03  12:30 


Analyst 

E70180 


PRIMARY 


Constituent 

Mercury 


<  0.00020 


0.00020 


0.000080 


EPA  7740  DISSOLVED  SELENIUM,  GFAA 

Instrument  Date  Analyst 

PE  600  11/05/03  10:52  E70180 


PRIMARY 


Constituent 


Selenium 


<  0.0020 


0.00060 


A-  Suspected  aidol  condensation  product 
8-  Analyte  detected  in  blank 

C-  Spiked  sample  recovery  not  within  control  limits  (EPA  N) 

D-  Compound  ran  at  second  dilution 
E-  Anaiyte  exceeds  calibration  range 

F-  Estimated  concentration  due  to  presence  of  an  interference  (EPA  N) 


G-  Duplicate  analysis  not  within  control  limits  (EPA') 

H-  Correlation  coefficient  for  MSA  less  than  0.995  (fcPA  +) 

J-  Estimated  Value 

M-  Duplicate  injection  precision  not  met 
N-  Presumptive  evidence  of  a  compound 
S-  Concentration  determined  by  method  of  standard  additions 


MDL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 


Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1847 
(916)355-4780 


Analysis  Report 
Page  1  of  2 
Reported  on:  16  AUG  2004 


EDL  #  200138922  Submitter  0330 


Primary#  MW1-0701-1 153 
Description  MW1 -0701-1 153 
Source  Type  LIQUID 

Sampler  gb 

Report  Distribution  R.FRICKE,  FILE 

Charge  Number 
Chain  of  Custody 
Released  By 
Reed  Date-Time 
Smpl  Date-Time 

SAELNE2X11 

YES 

E23393 

07/01/04  13:25 

07/01/04  11:53 

EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0 

Instrument  Date 

Analyst 

SamDle  Analyzed 

Dilution  Factor 

DIONEX  DX-500  07/01/04  15:00 

E66526 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Fluoride 

020  “ 

mg/I 

O030- 

~0.0t5  — 

Chloride 

3.5 

mg/I 

0.10 

0.050 

Bromide 

0.29 

mg/I 

0.10 

0.050 

Nitrate 

<0.10 

mg/I 

0.10 

0.050 

Phosphate 

<0.30 

mg/I 

0.30 

0.15 

Sulfate 

3.8 

mg/I 

0.10 

0.050 

EPA  314.0  PERCHLORATE  BY  1C 

314.0 

Instrument  Date 

Analvst 

SamDle  Analyzed 

Dilution  Factor 

DIONEX  DX-500 -3  07/07/04  14:07 

E70080 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Perchlorate 

<To’_ 

ug/l 

4.0 

1.0 

EPA  6010  DISSOLVED  METALS,  ICP,  LIQUIDS 

3010  A 

601 0B 

Instrument  Date 

Analvst 

SamDle  Analyzed 

Dilution  Factor 

TJA-61E  07/09/04  12:23 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Aluminum 

Barium 

Beryllium 

Cadmium 

Chromium 

Copper 

Iron 

Nickel 

Silver 

Thallium 

Zinc 

Antimony 

Boron 

Cobalt 

Molybdenum 

Vanadium 

Manganese 

Calcium 

Magnesium 

Sodium 

Potassium 


<0.20 

mg/I 

0.20 

0.10 

0.025 

mg/I 

0.0060 

0.0030 

<0.0010 

mg/I 

0.0010 

0.00050 

<  0.0040 

mg/l 

0.0040 

0.0020 

<  0.0080 

mg/I 

0.0080 

0.0040 

<  0.0060 

mg/l 

0.0060 

0.0030 

0.47 

mg/l 

0.30 

0.15 

<  0.020 

mg/l 

0.020 

0.010 

<  0.020 

mg/l 

0.020 

0.010 

<  0.050 

mg/l 

0.050 

0.025 

<0.10 

mg/l 

0.10 

0.050 

<0.20 

mg/l 

0.20 

0.10 

<  0.040 

mg/l 

0.040 

0.020 

<  0.0080 

mg/l 

0.0080 

0.0040 

<  0.040 

mg/l 

0.040 

0.020 

<  0.0060 

mg/l 

0.0060 

0.0030 

0.39 

mg/l 

0.0050 

0.0025 

16 

mg/l 

0.14 

0.070 

10 

mg/l 

0.050 

0.025 

8.9 

mg/l 

0.80 

0.40 

<2.0 

mg/l 

2.0 

1.0 

Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  1 5847 
Sacramento,  CA  95852-1847 
(916)355-4780 


Analysis  Report 
Page  2  of  2 
Reported  on:  16  AUG  2004 


EDL#  200138922 
Primary#  MW1 -0701 -1153 
Description  MW1  -0701  -1153 
Source  Type  LIQUID 
Sampler  GB 

Report  Distribution  R.FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X1 1 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  07/01/04  13:25 
Sm pi  Date-Time  07/01/04  11:53 


EPA  7060  DISSOLVED  ARSENIC,  GFAA 


Instrument 
PE  600 


Date 

08/03/04  09:27 


Analyst 

E70180 


PRIMARY 


Dilution  Factor 
1 


Constituent 

Arsenic 


EPA  7421  DISSOLVED  LEAD,  GFAA 


Instrument 
PE  600 


Date 

08/04/04  09:56 


<  0.0020 


Analyst 

E70180 


PRIMARY 


0.00030 


Dilution  Factor 
1 


Constituent 


<  0.0020 


0.00060 


EPA  7470  DISSOLVED  MERCURY,  COLD  VAPOR 


Instrument 
PE  2380 


Date 

07/07/04  1 1 :00 


Analyst 

E70180 


7470A 


Sample  Analyzed 
PRIMARY 


7470A 


Constituent 

Mercury 


<  0.00020 


EPA  7740  DISSOLVED  SELENIUM,  GFAA 


Instrument 
PE  600 


Date 

08/05/04  10:48 


Analyst 

E70180 


0.00020 


PRIMARY 


0.000080 


Dilution  Factor 
1 


Constituent 

Selenium 


<  0.0020 


0.00060 


A-  Suspecled  aldol  condensation  product 
B-  Analyte  detected  in  blank 

C-  Spiked  sample  recovery  not  within  control  limits  (EPA  N) 

D-  Compound  ran  at  second  dilution 
E-  Analyte  exceeds  calibration  range 

F-  Estimated  concentration  due  to  presence  of  an  interference  (EPA  N) 


G-  Duplicate  analysis  not  within  control  limits  (EPA*) 

H-  Correlation  coefficient  for  MSA  less  than  0.995  (EPA  +) 

J-  Estimated  Value 

M-  Duplicate  injection  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


MDL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limit 
ND  -  Not  Delected  above  the  MDL 
FLG-  Dala  Flag 


Environmental  Laboratory 
Bldg.  02030,  P.O.Box  15847 
Sacramento,  CA  95852-1847 
(916)355-4780 


Analysis  Report 
Page  1  of  2 
Reported  on:  14  OCT  2004 


EDL#  200145630 
Primary  #  WNN  MW-1 
Backup  # 

Description  WNN  MW-1 
Source  Type  WATER 
AGC  Site  #  WNN  MW-1 
Report  Distribution  R.  FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X1 1 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  09/20/04  1 4:35 
Sampler  DH 

Smpl  Date-Time  09/20/04  12:49 


EPA  300.0  ANIONS  IN  WATER  BY  1C 


Instrument 
DIONEX  DX-500 


Date 

09/22/04  09:49 


Analyst 

E66526 


PRIMARY 


300.0 


Dilution  Factor 
1 


Constituent 

Fluoride 

Chloride 

Bromide 

Nitrate 

Phosphate 

Sulfate 


EPA  314.0  PERCHLORATE  BY  1C 


Instrument 
DIONEX  DX-500-3 


Date 

10/13/04  16:12 


Analyst 

E70080 


PRIMARY 


314.0 


Constituent  Result 

Perchlorate  <  4.0 


EPA  6010  DISSOLVED  METALS,  ICP,  LIQUIDS 


TJA-61E 


Date 

09/23/04  12:08 


Analyst 

E70180 


PRIMARY 


3010  A 


601 0B 


Dilution  Factor 
1 


Constituent 

Aluminum 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Copper 

Iron 

Lead 

Nickel 

Selenium 

Silver 

Thallium 

Zinc 

Antimony 

Boron 

Cobalt 

Molybdenum 

Vanadium 

Manganese 

Calcium 

Magnesium 

Sodium 

Potassium 


Result 

Units 

PQL 

MDL 

<026~ 

mg/I 

0.20 

0.10 

<  0.080 

mg/I 

0.080 

0.040 

0.029 

mg/I 

0.0060 

0.0030 

<0.0010 

mg/l 

0.0010 

0.00050 

<0.0040 

mg/I 

0.0040 

0.0020 

<  0.0080 

mg/l 

0.0080 

0.0040 

<0.0060 

mg/l 

0.0060 

0.0030 

0.38 

mg/l 

0.30 

0.15 

<0.060 

mg/l 

0.060 

0.030 

<  0.020 

mg/l 

0.020 

0.010 

<0.10 

mg/l 

0.10 

0.050 

<  0.020 

mg/l 

0.020 

0.010 

<0.050 

mg/l 

0.050 

0.025 

<0.10 

mg/l 

0.10 

0.050 

<0.20 

mg/l 

0.20 

0.10 

<0.040 

mg/l 

0.040 

0.020 

<  0.0080 

mg/l 

0.0080 

0.0040 

<0.040 

mg/l 

0.040 

0.020 

<  0.0060 

mg/l 

0.0060 

0.0030 

0.44 

mg/l 

0.0050 

0.0025 

19 

mg/l 

0.14 

0.070 

12 

mg/l 

0.050 

0.025 

9.4 

mg/l 

0.80 

0.40 

<2.0 

mg/l 

2.0 

1.0 

Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1847 
(916)355-4780 


Analysis  Report 
Page  2  of  2 
Reported  on:  14  OCT  2004 


A-  Suspected  aldol  condensation  product 
B-  Analyte  found  in  associated  blank 
C-  Spiked  sample  recovery  not  within  control  limits 
D-  Analyte  from  secondary  dilution  analysis 
E-  Analyte  exceeds  calibration  range 
F-  Estimated  concentration  due  to  an  interference 


G-  Duplicate  analysis  not  within  control  limits 

H-  Correlation  coefficient  for  MSA  less  than  0.995 

J~  Estimated  concentration 

M-  Duplicate  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


MDL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 


Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1847 
(916)355-4780 


Analysis  Report 
Page  1  of  2 
Reported  on:  21  DEC  2004 


EDL# 
Primary  # 
Backup  # 
Description 
Source  Type 
AGC  Site  # 
Report  Distribution 

200151285 

WNN-MN-1 

WNN-MN-1 

WATER 

WNN-MN-1 

R.  FRICKE,  FILE 

Submitter 
Charge  Number 
Chain  of  Custody 
Released  By 
Reed  Date-Time 
Sampler 
Smpl  Date-Time 

0330 

SAELNE2X1 1 

YES 

E23393 

11/29/04  16:30 

DF 

1 1/29/04  15:34 

|  EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0  j 

Instrument 

Date 

Analyst 

Samole  Analvzed 

Dilution  Factor 

DIONEX  DX-500 

11/30/04  13:26 

E25619 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Fluoride 

0.14 

mg/I 

0.030 

0.015 

Chloride 

3.4 

mg/I 

0.10 

0.050 

Bromide 

0.26 

mg/I 

0.10 

0.050 

Nitrate 

<0.10 

mg/I 

0.10 

0.050 

Phosphate 

<0.30 

mg/I 

0.30 

0.15 

Sulfate 

19 

mg/I 

0.10 

0.050 

1  EPA  31 4.0  PERCHLORATE  BY  1C 

314.0  1 

Instrument 

Date 

Analvst 

Samole  Analvzed 

Dilution  Factor 

DIONEX  DX-500-3 

12/02/04  17:17 

E70080 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Perchlorate 

<47o_ 

ug/i 

4~0 

To 

1  EPA  6010  DISSOLVED  METALS,  ICP,  LIQUIDS 

301 0A 

601 0B  1 

instrument 

Date 

Analvst 

Samole  Analvzed 

Dilution  Factor 

TJA-61E 

12/06/04  13:53 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Aluminum 

<  (T2CT  ~ 

mg/I 

0.20 

0.10 

Arsenic 

<  0.080 

mg/I 

0.080 

0.040 

Barium 

0.034 

mg/i 

0.0060 

0.0030 

Beryllium 

<  0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

0.34 

mg/I 

0.30 

0.15 

Lead 

<  0.060 

mg/I 

0.060 

0.030 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Selenium 

<0.10 

mg/I 

0.10 

0.050 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<  0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<  0.040 

mg/I 

0.040 

0,020 

Cobalt 

<  0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/I 

0.040 

0.020 

Vanadium 

<  0.0060 

mg/I 

0.0060 

0.0030 

Manganese 

0.50 

mg/I 

0.0050 

0.0025 

Calcium 

20 

mg/I 

0.14 

0.070 

Magnesium 

12 

mg/I 

0.050 

0.025 

Sodium 

9.8 

mg/I 

0.80 

0.40 

Potassium 

<  2.0 

mg/I 

2.0 

1.0 
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A-  Suspected  aldol  condensation  product 
B-  Analyte  found  in  associated  blank 
C-  Spiked  sample  recovery  not  within  control  limits 
D-  Analyte  from  secondary  dilution  analysis 
E-  Analyte  exceeds  calibration  range 
F-  Estimated  concentration  due  to  an  interference 


G-  Duplicate  analysis  not  within  control  limits 

H-  Correlation  coefficient  for  MSA  less  than  0.995 

J-  Estimated  concentration 

M-  Duplicate  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


Definitions 

MDL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 
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EDL  #  200157019 

Primary#  WNN-MW-1 

Backup  # 

Description  WNN-MW-1 

Source  Type  WATER 

AGC  Site  #  WNN-MW-1 

Report  Distribution  EOPS.  FRICKE,  FILE 

Submitter 

Charge  Number 
Chain  of  Custody 
Released  By 
Reed  Date-Time 
Sampler 
Smpl  Date-Time 

0330 

SAELNE2X1 1 

YES 

E23393 

02/07/05  14:00 

RLH 

02/07/05  11:45 

EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0 

Instrument  Date 

Analyst 

Samole  Analvzed 

Dilution  Factor 

DIONEX  DX-500  02/07/05  17:10 

E25619 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Fluoride 

0.15 

mg/I 

0.030 

0.015 

Chloride 

3.6 

mg/I 

0.10 

0.050 

Nitrite 

<  0.050 

mg/I 

0.050 

0.025 

Bromide 

0.28 

mg/I 

0.10 

0.050 

Nitrate 

<0.10 

mg/I 

0.10 

0.050 

Phosphate 

<0.30 

mg/I 

0.30 

0.15 

Sulfate 

20 

mg/I 

0.10 

0.050 

EPA  314.0  PERCHLORATE  BY  1C 

314.0 

Instrument  Date 

Analyst 

SamDle  Analvzed 

Dilution  Factor 

DIONEX  DX-500-3  02/25/05  16:23 

E70080 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Perchlorate 

<  4.0 

ug/1 

4.0 

1.0 

EPA  6010  METALS  BY  ICP,  LIQUID 

301 0A 

601 0B 

Instrument  Date 

Analyst 

SamDle  Analvzed 

Dilution  Factor 

TJA-61E  02/15/05  11:46 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Aluminum 

<0.20 

mg/I 

0.20 

0.10 

Arsenic 

<0.080 

mg/I 

0.080 

0.040 

Barium 

0.035 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

0.32 

mg/I 

0.30 

0.15 

Lead 

<  0.060 

mg/I 

0.060 

0.030 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Selenium 

<0.10 

mg/I 

0.10 

0.050 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<  0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<  0.040 

mg/I 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/I 

0.040 

0.020 

Vanadium 

<  0.0060 

mg/I 

0.0060 

0.0030 

Manganese 

0.50 

mg/I 

0.0050 

0.0025 

Calcium 

20 

mg/I 

0.14 

0.070 

Magnesium 

13 

mg/I 

0.050 

0.025 

Sodium 

9.9 

mg/I 

0.80 

0.40 

Potassium 

<2.0 

mg/I 

2.0 

1.0 
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EDL  #  200158559 

Primary  #  WNN-MW-1 
Backup#  WNN-MW-1 
Description  WNN-MW-1 
Source  Type  WATER 
AGC  Site  #  WNN-MW-1 
Report  Distribution  R.  FRICKE,  EOPS,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X11 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  02/22/05  13:18 
Sampler  ML 

Smpl  Date-Time  02/22/05  12:15 


EPA  300.0  ANIONS  IN  WATER  BY  1C  300.0 


Instrument  Date 

Analvst 

SamDle  Analvzed 

Dilution  Factor 

DIONEX  DX-500  02/22/05  13:50 

E25619 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Fluoride 

014“ 

mg/I 

(1030 

0015"” 

Chloride 

3.6 

mg/I 

0.10 

0.050 

Bromide 

0.30 

mg/I 

0.10 

0.050 

Nitrate 

<0.10 

mg/I 

0.10 

0.050 

Phosphate 

<  0.30 

mg/I 

0.30 

0.15 

Sulfate 

19 

mg/I 

0.10 

0.050 

EPA  314.0  PERCHLORATE  BY  1C 

314.0 

Instrument  Date 

Analvst 

SamDle  Analvzed 

Dilution  Factor 

DIONEX  DX-500 -3  03/1 1/05  15:20 

E70080 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Perchlorate 

<4X1  “ 

ug/T 

4.0  ~ 

1.0 

EPA  601  HALOGENATED  VOLATILE  ORGANICS 

601 

Instrument  Date 

Analvst 

SamDle  Analvzed 

Dilution  Factor 

HP  6890  GC  02/23/05  1 5:22 

E70533 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Vinyl  Chloride 

<  05tT 

ug/l 

O50~ 

0/25 

Dichlorodifluorome  thane 

<  0.50 

ug/l 

0.50 

0.25 

Dichloromethane 

<0.50 

ug/l 

0.50 

0.25 

Trichlorofluoromethane 

<  0.50 

ug/l 

0.50 

0.25 

1,1-Dichloroethene 

<0.50 

ug/l 

0.50 

0.25 

1,1-Dichloroethane 

<  0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloroethene  (cis/trans) 

1.1 

ug/l 

0.50 

0.25 

Chloroform 

<  0.50 

ug/l 

0.50 

0.25 

Freon  1 1 3 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloroethane 

<  0.50 

ug/l 

0.50 

0.25 

1 , 1 , 1  -T  richloroethane 

<0.50 

ug/l 

0.50 

0.25 

Carbon  Tetrachloride 

<  0.50 

ug/l 

0.50 

0.25 

Bromodichloromethane 

<0.50 

ug/l 

0.50 

0.25 

1,2-Dichloropropane 

<0.50 

ug/l 

0.50 

0.25 

Trichloroethene 

3.2 

ug/l 

0.50 

0.25 

1,1,2-Trichloroethane 

<  0.50 

ug/l 

0.50 

0.25 

Dibromochloromethane 

<0.50 

ug/l 

0.50 

0.25 

Bromoform 

<0.50 

ug/l 

0.50 

0.25 

Tetrachloroethene 

<0.50 

ug/l 

0.50 

0.25 

1 ,1 ,2,2-Tetrachloroethane 

<0.50 

ug/l 

0.50 

0.25 

Chlorobenzene 

<0.50 

ug/l 

0.50 

0.25 
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EDL  #  200158559 

Primary#  WNN-MW-1 
Backup#  WNN-MW-1 
Description  WNN-MW-1 
Source  Type  WATER 
AGC  Site  #  WNN-MW-1 
Report  Distribution  R.  FRICKE,  EOPS,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X11 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  02/22/05  13:18 
Sampler  ML 

Smpl  Date-Time  02/22/05  12:15 


EPA  6010  DISSOLVED  METALS,  ICP,  LIQUIDS 


Instrument 

TJA-61E 


Date 

03/14/05  11:24 


Analyst 

E70180 


301 0A 


PRIMARY 


601 0B 


Constituent 

Aluminum 

Barium 

Beryllium 

Cadmium 

Chromium 

Copper 

Iron 

Nickel 

Silver 

Thallium 

Zinc 

Antimony 

Boron 

Cobalt 

Molybdenum 

Vanadium 

Manganese 

Calcium 

Magnesium 

Sodium 

Potassium 


EPA  7060  DISSOLVED  ARSENIC,  GFAA 


Result 

Units 

PQL 

MDL 

<  0.20 

mg/I 

(L20 

0.10 

0.034 

mg/I 

0.0060 

0.0030 

<0.0010 

mg/I 

0.0010 

0.00050 

<0.0040 

mg/I 

0.0040 

0.0020 

<  0.0080 

mg/I 

0.0080 

0.0040 

<  0.0060 

mg/I 

0.0060 

0.0030 

<0.30 

mg/I 

0.30 

0.15 

<  0.020 

mg/I 

0.020 

0.010 

<  0.020 

mg/I 

0.020 

0.010 

<  0.050 

mg/I 

0.050 

0.025 

<0.10 

mg/I 

0.10 

0.050 

<0.20 

mg/I 

0.20 

0.10 

<  0.040 

mg/I 

0.040 

0.020 

<  0.0080 

mg/I 

0.0080 

0.0040 

<  0.040 

mg/I 

0.040 

0.020 

<  0.0060 

mg/I 

0.0060 

0.0030 

0.49 

mg/I 

0.0050 

0.0025 

20 

mg/I 

0.14 

0.070 

12 

mg/I 

0.050 

0.025 

9.8 

mg/I 

0.80 

0.40 

<2.0 

mg/I 

2.0 

1.0 

Instrument 
PE  600 


Date 

03/07/05  11:53 


Analyst 

E70180 


PRIMARY 


)ilution  Factor 
1 


Constituent  Result 

Arsenic  <  CL0020 


EPA  7421  DISSOLVED  LEAD,  GFAA 

Instrument  Date  Analyst 

PE  600  03/08/05  14:06  E70180 


PQL 

0.0020 


PRIMARY 


MDL 

0.00030 


Dilution  Factor 
1 


Constituent 

Lead 


Result 

<  0.0020 


EPA  7470  DISSOLVED  MERCURY,  COLD  VAPOR 


Instrument 
PE  2380 


Date 

02/24/05  12:45 


Analyst 

E70180 


PRIMARY 


PQL 

0.0020 


7470A 


MDL 

0.00060 


7470A 


Dilution  Factor 
1 


Constituent 

Mercury 


Result 

<  0.00020 


PQL 

0.0002CT 


MDL 

0.000080 
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EDL#  200158559 

Primary#  WNN-MW-1 
Backup#  WNN-MW-1 
Description  WNN-MW-1 
Source  Type  WATER 
AGO  Site  #  WNN-MW-1 
Report  Distribution  R.  FRICKE,  EOPS,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X1 1 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  02/22/05  13:18 
Sampler  ML 

Smpl  Date-Time  02/22/05  12:15 


EPA  7740  DISSOLVED  SELENIUM,  GFAA 


PE  600 


Date 

03/04/05  13:37 


Analyst 

E70180 


PRIMARY 


Constituent 

Selenium 


<  0.0020 


0.00060 


A-  Suspected  aldol  condensation  product 
B-  Analyte  found  in  associaled  blank 
C-  Spiked  sample  recovery  not  within  control  limits 
D-  Analyte  from  secondary  dilution  analysis 
E-  Analyte  exceeds  calibration  range 
F-  Estimated  concentration  due  to  an  interference 


G-  Duplicate  analysis  not  within  control  limits 

H-  Correlation  coefficient  for  MSA  less  than  0.995 

J-  Estimated  concentration 

M-  Duplicate  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


MDL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 
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EDL#  200163079 

Primary  #  WNN-MW-1 

Backup#  WNN-MW-1 

Description  WNN-MW-1 

Source  Type  WATER 

AGO  Site#  WNN-MW-1 

Report  Distribution  EOPS,  R.  FRICKE,  FILE 

Submitter 

Charge  Number 
Chain  of  Custody 
Released  By 
Reed  Date-Time 
Sampler 
Smpl  Date-Time 

0330 

SAELNE2X11 

YES 

E23393 

04/13/05  14:00 

BH 

04/13/05  09:55 

EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0 

Instrument  Date 

Analyst 

SamDle  Analyzed 

Dilution  Factor 

DIONEX  DX-500  04/14/0514:36 

E25619 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Fluoride 

0.14 

mg/I 

0.030 

0.015 

Chloride 

3.5 

mg/I 

0.10 

0.050 

Nitrite 

<0.050 

mg/I 

0.050 

0.025 

Bromide 

0.32 

mg/I 

0.10 

0.050 

Nitrate 

<0.10 

mg/I 

0.10 

0.050 

Phosphate 

<0.30 

mg/I 

0.30 

0.15 

Sulfate 

20 

mg/I 

0.10 

0.050 

EPA  314.0  PERCHLORATE  BY  1C 

314.0 

Instrument  Date 

Analyst 

SamDle  Analvzed 

Dilution  Factor 

DIONEX  DX-500-3  05/02/05  20:37 

E70080 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Perchlorate 

<  4.0 

ug/l 

4.0 

1.0 

EPA  6010  METALS  BY  ICP,  LIQUID 

301 0A 

601 0B 

Instrument  Date 

Analyst 

SamDle  Analyzed 

Dilution  Factor 

TJA-61E  04/25/05  11:21 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Aluminum 

<  0.20 

mg/I 

0.20 

0.10 

Arsenic 

<  0.080 

mg/I 

0.080 

0.040 

Barium 

0.033 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

<0.30 

mg/I 

0.30 

0.15 

Lead 

<  0.060 

mg/I 

0.060 

0.030 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Selenium 

<0.10 

mg/I 

0.10 

0.050 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<  0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<  0.040 

mg/I 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/I 

0.040 

0.020 

Vanadium 

<0.0060 

mg/I 

0.0060 

0.0030 

Manganese 

0.50 

mg/I 

0.0050 

0.0025 

Calcium 

20 

mg/I 

0.14 

0.070 

Magnesium 

12 

mg/I 

0.050 

0.025 

Sodium 

9.7 

mg/I 

0.80 

0.40 

Potassium 

<2.0 

mg/I 

2.0 

1.0 
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EDL  #  200163079 
Primary#  WNN-MW-1 
Backup#  WNN-MW-1 
Description  WNN-MW-1 
Source  Type  WATER 
AGC  Site  #  WNN-MW-1 
Report  Distribution  EOPS,  R.  FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X11 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  04/13/05  14:00 
Sampler  BH 

Smpl  Date-Time  04/13/05  09:55 


EPA  8021  HALOGENATED  VOLATILE  ORGANICS 


Instrument 
MPH  6890 


Date 

04/19/05  12:59 


Analyst 

E25639 


PRIMARY 


8021 B 


Constituent 

Result 

Units 

PQL 

MDL 

Vinyl  Chloride 

<6.50 

ug/l 

0.50 

0.25 

Dichlorodifluoromethane 

<0.50 

ug/1 

0.50 

0.25 

Dichloromethane 

<0.50 

ug/l 

0.50 

0.25 

T  richlo  rofl  uoromethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,1-Dichloroethene 

<0.50 

ug/l 

0.50 

0.25 

1,1-Dichloroethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloroethene  (cis/trans) 

0.84 

ug/l 

0.50 

0.25 

Chloroform 

<0.50 

ug/l 

0.50 

0.25 

Freon  113 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloroethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,1,1-Trichloroethane 

<0.50 

ug/l 

0.50 

0.25 

Carbon  Tetrachloride 

<0.50 

ug/l 

0.50 

0.25 

Bromodichloromethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloropropane 

<0.50 

ug/l 

0.50 

0.25 

Trichloroethene 

3.3 

ug/l 

0.50 

0.25 

1 ,1 ,2-Trichloroethane 

<0.50 

ug/l 

0.50 

0.25 

Dibromochloromethane 

<0.50 

ug/l 

0.50 

0.25 

Bromoform 

<0.50 

ug/l 

0.50 

0.25 

Tetrachloroethene 

<0.50 

ug/l 

0.50 

0.25 

1 ,1,2,2-Tetrachloroethane 

<0.50 

ug/l 

0.50 

0.25 

Chlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

A-  Suspected  aldol  condensation  product 
B-  Analyte  found  in  associated  blank 
C-  Spiked  sample  recoveiy  not  within  control  limits 
D-  Analyte  from  secondary  dilution  analysis 
E-  Analyte  exceeds  calibration  range 
F-  Estimated  concentration  due  to  an  interference 


G-  Duplicate  analysis  not  wilhin  control  limits 

H-  Correlation  coefficient  for  MSA  less  than  0.995 

J-  Estimated  concentration 

M-  Duplicate  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  melhod  of  standard  additions 


MDL-  Method  Detection  Limit 
PQL-  Practical  Quantitalion  Limit 
ND  -  No!  Detected  above  Ihe  MDL 
FLG-  Data  Flag 
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EDL#  200172552 

Primary#  WNN  MW-1 

Backup# 

Description  WNN  MW-1 

Source  Type  WATER 

AGC  Site#  WNN  MW-1 

Report  Distribution  EOPS,  R.  FRICKE,  FILE 

Submitter 

Charge  Number 
Chain  of  Custody 
Released  By 
Reed  Date-Time 
Sampler 
Smpl  Date-Time 

0330 

SAELNE2X11 

YES 

E23393 

08/15/05  14:35 

DH 

08/15/05  11:39 

EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0  | 

Instrument  Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500  08/15/05  22:51 

E25619 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Chloride 

3.5 

mg/I 

0.10 

0.050 

Nitrate 

<0.10 

mg/I 

0.10 

0.050 

Sulfate 

20 

mg/I 

0.10 

0.050 

EPA  314.0  PERCHLORATE  BY  1C 

314.0  j 

Instrument  Date 

Analyst 

Sample  Analvzed 

Dilution  Factor 

DIONEX  DX-500-3  08/25/05  13:35 

E70080 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Perchlorate 

<4.0 

ug/l 

4.0 

1.0 

EPA  6010  DISSOLVED  METALS,  ICP, 

LIQUIDS 

301 0A 

601 0B  1 

Instrument  Date 

Analyst 

Samole  Analvzed 

Dilution  Factor 

TJA-61E  08/22/05  13:32 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Aluminum 

<0.20 

mg/I 

0.20 

0.10 

Barium 

0.032 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<0.0060 

mg/I 

0.0060 

0.0030 

Iron 

<0.30 

mg/I 

0.30 

0.15 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<  0.050 

mg/1 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<  0.040 

mg/I 

0.040 

0.020 

Cobalt 

<0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/I 

0.040 

0.020 

Vanadium 

<  0.0060 

mg/I 

0.0060 

0.0030 

Manganese 

0.51 

mg/I 

0.0050 

0.0025 

Calcium 

19 

mg/I 

0.14 

0.070 

Magnesium 

12 

mg/l 

0.050 

0.025 

Sodium 

9.3 

mg/I 

0.80 

0.40 

Potassium 

<  2.0 

mg/l 

2.0 

1.0 

Data  Flag  Definitions 

Definitions 

A-  Suspected  aldol  condensation  product  G-  Duplicate  analysis  not  within  control  limits 

MDL-  Method  Detection  Limit 

B-  Analyte  found  in  associated  blank  H-  Correlation  coefficient  for  MSA  less  than  0.995 

PQL  -  Practical  Quantitation  Limit 

C-  Spiked  sample  recovery  not  within  control  limits  J-  Estimated  concentration 

ND  -  Not  Detected  above  the  MDL 

D-  Analyte  from  secondary  dilution  analysis  M~  Duplicate  precision  not  met 

FLG-  Data  Flag 

E-  Analyte  exceeds  calibration  range  N-  Presumptive  evidence  ot  a  compound 

F-  Estimated  concentration  due  to  an  interference  S-  Concentration  determined  by  method  of  standard  additions 

Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
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EDL#  200182731 
Primary  #  WNN-MW1 
Backup  # 

Description  WNN-MW1 
Source  Type  WATER 
AGO  Site#  WNN-MW1 
Report  Distribution  EOPS,  R.  FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X1 1 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  12/14/05  13:00 
Sampler  KB 

Smpl  Date-Time  12/14/05  11:08 


EPA  300.0  ANIONS  IN  WATER  BY  1C 


Instrument 
DIONEX  DX-500 


Date 

12/14/05  16:56 


Analyst 

E25619 


Sample  Analyzed 
PRIMARY 


300.0 


Dilution  Factor 
1 


Constituent 

Fluoride 

Chloride 

Nitrite 

Bromide 

Nitrate 

Phosphate 

Sulfate 


EPA  314.0  PERCHLORATE  BY  1C 


Instrument 
DIONEX  DX-600-B 


Date 

01/05/06  20:42 


Result 

Units 

PQL 

MDL 

0.1 4~ 

mg/I 

"5.030  — 

0.01 5~ 

3.3 

mg/I 

0.10 

0.050 

<  0.050 

mg/I 

0.050 

0.025 

0.24 

mg/I 

0.10 

0.050 

<0.10 

mg/I 

0.10 

0.050 

0.40 

mg/I 

0.30 

0.15 

16 

mg/I 

0.10 

0.050 

Analyst 

E70080 


Sample  Analyzed 
PRIMARY 


314.0 


Dilution  Factor 
1 


Constituent 

Perchlorate 


Result 

<  4.0 


EPA  6010  DISSOLVED  METALS,  ICP,  LIQUIDS 


Instrument 

TJA-61E 


Date 

01/17/06  12:29 


Analyst 

E70180 


301 0A 


Sample  Analyzed 
PRIMARY 


601 0B 


Dilution  Factor 
1 


Constituent 

Aluminum 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Copper 

Iron 

Lead 

Nickel 

Selenium 

Silver 

Thallium 

Zinc 

Antimony 

Boron 

Cobalt 

Molybdenum 

Vanadium 

Manganese 

Calcium 

Magnesium 

Sodium 

Potassium 


Result 

Units 

PQL 

MDL 

<0.20" 

mg/I 

020  ~ 

0.10 

<  0.080 

mg/I 

0.080 

0.040 

0.030 

mg/I 

0.0060 

0.0030 

<  0.0010 

mg/I 

0.0010 

0.00050 

<  0.0040 

mg/I 

0.0040 

0.0020 

<  0.0080 

mg/I 

0.0080 

0.0040 

<  0.0060 

mg/I 

0.0060 

0.0030 

0.37 

mg/I 

0.30 

0.15 

<  0.060 

mg/I 

0.060 

0.030 

<  0.020 

mg/I 

0.020 

0.010 

<  0.10 

mg/I 

0.10 

0.050 

<  0.020 

mg/I 

0.020 

0.010 

<  0.050 

mg/I 

0.050 

0.025 

<  0.10 

mg/I 

0.10 

0.050 

<0.20 

mg/I 

0.20 

0.10 

<  0.040 

mg/I 

0.040 

0.020 

<  0.0080 

mg/I 

0.0080 

0.0040 

<  0.040 

mg/I 

0.040 

0.020 

<  0.0060 

mg/I 

0.0060 

0.0030 

0.48 

mg/I 

0.0050 

0.0025 

17 

mg/I 

0.14 

0.070 

11 

mg/I 

0.050 

0.025 

9.1 

mg/I 

0.80 

0.40 

<2.0 

mg/I 

2.0 

1.0 
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A-  Suspected  aldof  condensation  product 
8-  Analyte  found  in  associated  blank 
C-  Spiked  sample  recovery  not  within  control  limits 
D~  Analyte  from  secondary  dilution  analysis 
E-  Analyte  exceeds  calibration  range 
F-  Estimated  concentration  due  to  an  interference 


G-  Duplicate  analysis  not  within  control  limits 

H-  Correlation  coefficient  for  MSA  less  than  0.995 

J-  Estimated  concentration 

M-  Duplicate  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


MDL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 
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EDL# 
Primary  # 
Backup  # 
Description 
Source  Type 
AGC  Site  # 
Report  Distribution 

200187481 

WNN-MW1 

WNN-MW1 

WATER 

WNN-MW1 

EOPS,  R.  FRICKE,  FILE 

Submitter 

Charge  Number 
Chain  of  Custody 
Released  By 
Reed  Date-Time 
Sampler 
Smpl  Date-Time 

0330 

SAELNE2X11 

YES 

E23393 

02/13/06  13:10 

BH 

02/13/06  11:30 

1  EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0  1 

Instrument 

Date 

Analyst 

SamDle  Analvzed 

Dilution  Factor 

DIONEX  DX-500 

02/14/06  17:13 

E25619 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Fluoride 

0.12 

mg/I 

0.030 

0.015 

Chloride 

3.2 

mg/I 

0.10 

0.050 

Nitrite 

<  0.050 

mg/I 

0.050 

0.025 

Bromide 

0.18 

mg/I 

0.10 

0.050 

Nitrate 

<  0.10 

mg/I 

0.10 

0.050 

Phosphate 

0.52 

mg/I 

0.30 

0.15 

Sulfate 

16 

mg/I 

0.10 

0.050 

1  EPA  31 4.0  PERCHLORATE  BY  1C 

314.0  1 

Instrument 

Date 

Analyst 

SamDle  Analvzed 

Dilution  Factor 

DIONEX  DX-600-B 

02/27/06  16:31 

E70080 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Perchlorate 

<  A0  ~~ 

ug/l 

4.0 

1.0 

!  EPA  6010  DISSOLVED  METALS,  ICP, 

LIQUIDS 

301 0A 

601 0B  1 

Instrument 

Date 

Analyst 

SamDle  Analvzed 

Dilution  Factor 

TJA-61E 

02/22/06  11:15 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Aluminum 

<0.20  “ 

mg/I 

0.20 

0.10 

Arsenic 

<  0.080 

mg/l 

0.080 

0.040 

Barium 

0.029 

mg/I 

0.0060 

0.0030 

Beryllium 

<  0.0010 

mg/l 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/l 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/l 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/l 

0.0060 

0.0030 

Iron 

0.34 

mg/l 

0.30 

0.15 

Lead 

<  0.060 

mg/l 

0.060 

0.030 

Nickel 

<  0.020 

mg/l 

0.020 

0.010 

Selenium 

<0.10 

mg/l 

0.10 

0.050 

Silver 

<0.020 

mg/l 

0.020 

0.010 

Thallium 

<  0.050 

mg/l 

0.050 

0.025 

Zinc 

<0.10 

mg/l 

0.10 

0.050 

Antimony 

<0.20 

mg/l 

0.20 

0.10 

Boron 

<  0.040 

mg/l 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/l 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/l 

0.040 

0.020 

Vanadium 

<  0.0060 

mg/l 

0.0060 

0.0030 

Manganese 

0.45 

mg/l 

0.0050 

0.0025 

Calcium 

17 

mg/l 

0.14 

0.070 

Magnesium 

10 

mg/l 

0.050 

0.025 

Sodium 

9.0 

mg/l 

0.80 

0.40 

Potassium 

<  2.0 

mg/l 

2.0 

1.0 
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Bldg.  02030,  P.O.  Box  15847 
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EDL  #  200187481 
Primary#  WNN-MW1 
Backup  # 

Description  WNN-MW1 
Source  Type  WATER 
AGC  Site#  WNN-MW1 
Report  Distribution  EOPS,  R.  FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X1 1 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  02/13/06  13:10 
Sampler  BH 

Smpl  Date-Time  02/13/06  11:30 


EPA  7060  DISSOLVED  ARSENIC,  GFAA 


Instrument 
PE  600 


Date 

03/13/06  11:15 


Analyst 

E70180 


PRIMARY 


Dilution  Factor 
1 


Constituent 

Arsenic 


EPA  7421  DISSOLVED  LEAD,  GFAA 


Instrument 
PE  600 


Date 

03/22/06  10:43 


Analyst 

E70180 


PRIMARY 


0.00030 


Constituent 


<  0.0020 


EPA  7470  DISSOLVED  MERCURY,  COLD  VAPOR 


Instrument 
PE  2380 


Date 

02/17/06  11:20 


Analyst 

E70180 


7470A 


PRIMARY 


0.00060 


7470A 


Constituent 

Mercury 


<  0.00020 


EPA  7740  DISSOLVED  SELENIUM,  GFAA 


Instrument 
PE  600 


Date 

03/21/06  11:37 


Analyst 

E70180 


0.00020 


PRIMARY 


0.000080 


Constituent 

Selenium 


0.00060 


A-  Suspected  aldol  candensalion  product 
B-  Analyte  found  in  associated  blank 
C-  Spiked  sample  recovery  not  within  control  limits 
D-  Analyte  from  secondary  dilution  analysis 
E-  Analyte  exceeds  calibration  range 
F-  Estimated  concentration  due  to  an  interference 


G-  Duplicate  analysis  not  within  control  limits 

H-  Correlation  coefficient  for  MSA  less  than  0.995 

J-  Estimated  concentration 

M~  Duplicate  precision  not  met 

N-  Presumplive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


MDL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 
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EDL  #  200193255 

Primary  #  WNN-MW-1 

Backup  # 

Description  WNN-MW-1 

Source  Type  WATER 

AGC  Site  #  WNN-MW-1 

Report  Distribution  R.  FRICKE,  EOPS,  FILE 

Submitter 

Charge  Number 
Chain  of  Custody 
Released  By 
Reed  Date-Time 
Sampler 
Smpl  Date-Time 

0330 

SAELNE2X1 1 

YES 

E23393 

05/01/06  14:25 

BH 

05/01/06  13:15 

EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0  ] 

Instrument  Date 

Analvst 

SamDle  Analvzed 

Dilution  Factor 

DIONEX  DX-500  05/03/06  1 2:52 

E25619 

PRIMARY 

1 

Comment  Nitrate,  Nitrite  and  Phosphate 

exceeded  hold  times. 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Fluoride 

0.13 

mg/I 

0.030 

0.015 

Chloride 

3.2 

mg/I 

0.10 

0.050 

Nitrite 

<0.050 

mg/I 

0.050 

0.025 

J 

Nitrate 

<0.10 

mg/I 

0.10 

0.050 

J 

Phosphate 

<0.30 

mg/I 

0.30 

0.15 

J 

EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0  1 

Instrument  Date 

Analyst 

SamDle  Analvzed 

Dilution  Factor 

DIONEX  DX-500  05/03/06  16:53 

E25619 

PRIMARY 

2 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Sulfate 

16 

mg/I 

0.20 

0.10 

1  EPA  6010  DISSOLVED  METALS,  ICP,  LIQUIDS 

301 0A 

601 0B  1 

Instrument  Date 

Analvst 

SamDle  Analvzed 

Dilution  Factor 

TJA-61E  05/11/06  13:05 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Aluminum 

<0.20 

mg/I 

0.20 

0.10 

Arsenic 

<  0.080 

mg/I 

0.080 

0.040 

Barium 

0.028 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

0.35 

mg/I 

0.30 

0.15 

Lead 

<  0.060 

mg/I 

0.060 

0.030 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Selenium 

<0.10 

mg/I 

0.10 

0.050 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<  0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<  0.040 

mg/I 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/I 

0.040 

0.020 

Vanadium 

<  0.0060 

mg/I 

0.0060 

0.0030 

Manganese 

0.43 

mg/I 

0.0050 

0.0025 

Calcium 

16 

mg/I 

0.14 

0.070 

Magnesium 

9.8 

mg/I 

0.050 

0.025 

Sodium 

8.8 

mg/I 

0.80 

0.40 

Potassium 

<2.0 

mg/I 

2.0 

1.0 

Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
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A-  Suspected  aldol  condensation  product 
B-  Anaiyte  found  in  associated  blank 
C-  Spiked  sample  recovery  not  within  control  limits 
D-  Analyte  from  secondary  dilution  analysis 
E-  Analyte  exceeds  ca/ibralion  range 
F-  Estimated  concentration  due  to  an  interference 


G-  Duplicate  analysis  not  within  control  limits 

H-  Correlation  coefficient  for  MSA  less  than  0.995 

J-  Estimated  concentration 

M-  Duplicate  precision  no!  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


Definitions 

MDL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 
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EDL  #  200202096 

Primary  #  WNN-MW-1 

Backup  # 

Description  WNN-MW-1 

Source  Type  WATER 

AGC  Site  #  WNN-MW-1 

Report  Distribution  EOPS,  R.  FRICKE,  FILE 

Submitter 

Charge  Number 
Chain  of  Custody 
Released  By 
Reed  Date-Time 
Sampler 
Smpl  Date-Time 

0330 

SAELNE2X11 

YES 

E23393 

08/25/06  13:25 

BB/FIP 

08/25/06  10:50 

EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0 

Instrument  Date 

Analyst 

SamDle  Analyzed 

Dilution  Factor 

DIONEX  DX-500  08/25/06  1 4:39 

E24959 

PRIMARY 

5 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Sulfate 

13 

mg/I 

0.50 

0.25 

EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0 

Instrument  Date 

Analyst 

SamDle  Analyzed 

Dilution  Factor 

DIONEX  DX-500  08/25/06  16:25 

E24959 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Fluoride 

0.13 

mg/I 

0.030 

0.015 

Chloride 

3.3 

mg/I 

0.10 

0.050 

Bromide 

<0.10 

mg/I 

0.10 

0.050 

Nitrate 

<0.10 

mg/I 

0.10 

0.050 

Phosphate 

<0.30 

mg/I 

0.30 

0.15 

EPA  6010  DISSOLVED  METALS,  ICP,  LIQUIDS 

301 0A 

601 0B 

Instrument  Date 

Analyst 

SamDle  Analyzed 

Dilution  Factor 

TJA-61E  09/15/0611:09 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Aluminum 

<0.20 

mg/I 

0.20 

0.10 

Arsenic 

<0.080 

mg/I 

0.080 

0.040 

Barium 

0.028 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/l 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/l 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/l 

0.0060 

0.0030 

Iron 

0.32 

mg/l 

0.30 

0.15 

Lead 

<  0.060 

mg/l 

0.060 

0.030 

Nickel 

<  0.020 

mg/l 

0.020 

0.010 

Selenium 

<  0.10 

mg/l 

0.10 

0.050 

Silver 

<0.020 

mg/l 

0.020 

0.010 

Thallium 

<0.050 

mg/l 

0.050 

0.025 

Zinc 

<0.10 

mg/l 

0.10 

0.050 

Antimony 

<0.20 

mg/l 

0.20 

0.10 

Boron 

<0.040 

mg/l 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/l 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/l 

0.040 

0.020 

Vanadium 

<  0.0060 

mg/l 

0.0060 

0.0030 

Manganese 

0.45 

mg/l 

0.0050 

0.0025 

Calcium 

16 

mg/l 

0.14 

0.070 

Magnesium 

9.7 

mg/l 

0.050 

0.025 

Sodium 

8.8 

mg/l 

0.80 

0.40 

Potassium 

<2.0 

mg/l 

2.0 

1.0 

Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1847 
(916)355-4780 
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A-  Suspected  aldol  condensation  product 
B-  Analyte  found  in  associated  blank 
C-  Spiked  sample  recovery  not  within  control  limits 
D-  Analyte  from  secondary  dilution  analysis 
E-  Analyte  exceeds  calibration  range 
F-  Estimated  concentration  due  to  an  interference 


G-  Duplicate  analysis  not  within  control  limits 

H-  Correlation  coefficient  for  MSA  less  than  0.995 

J-  Estimated  concentration 

M-  Duplicate  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


MDL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limi! 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 
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EDL  #  200202292 
Primary#  WNN-MW-1 
Backup#  WNN-MW-1 
Description  WNN-MW-1 
Source  Type  WATER 
AGC  Site  #  WNN-MW-1 
Report  Distribution  EOPS,  R.  FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X11 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  08/29/06  10:30 
Sampler  DH 

Smpl  Date-Time  08/25/06  10:50 


EPA  314.0  PERCHLORATE  BY  1C 


Instrument 
DIONEX  DX-600-B 


Date 

09/07/06  00:33 


Analyst 

E70080 


PRIMARY 


314.0 


Dilution  Factor 

1 


Constituent 

Perchlorate 


Result 

4.2  ” 


EPA  8021  HALOGENATED  VOLATILE  ORGANICS 


Instrument 
MPH  6890 


Date 

08/30/06  14:23 


Analyst 

E24948 


PRIMARY 


8021 B 


Dilution  Factor 
1 


Constituent 

Result 

Units 

PQL 

MDL 

Vinyl  Chloride 

<  0.50 

ug/l 

0  50 

0.25 

Dichlorodiftuoromethane 

<0.50 

ug/l 

0.50 

0.25 

Dichloromethane 

<0.50 

ug/l 

0.50 

0.25 

Trichlorofluoromethane 

<0.50 

ug/l 

0.50 

0.25 

1,1-Dichloroethene 

<0.50 

ug/l 

0.50 

0.25 

1,1-Dichloroethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloroethene  (cis/trans) 

<0.50 

ug/l 

0.50 

0.25 

Chloroform 

<0.50 

ug/l 

0.50 

0.25 

Freon  113 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloroethane 

<0.50 

ug/l 

0.50 

0.25 

1 , 1 , 1  -T  richloroethane 

<0.50 

ug/l 

0.50 

0.25 

Carbon  Tetrachloride 

<0.50 

ug/l 

0.50 

0.25 

Bromodichloromethane 

<0.50 

ug/l 

0.50 

0.25 

1,2-Dichloropropane 

<0.50 

ug/l 

0.50 

0.25 

Trichloroethene 

3.7 

ug/l 

0.50 

0.25 

1 ,1 ,2-T  richloroethane 

<0.50 

ug/l 

0.50 

0.25 

Dibromochloromethane 

<0.50 

ug/l 

0.50 

0.25 

Bromoform 

<0.50 

ug/l 

0.50 

0.25 

Tetrachloroethene 

<0.50 

ug/l 

0.50 

0.25 

1 ,1 ,2,2-Tetrachloroethane 

<0.50 

ug/l 

0.50 

0.25 

Chlorobenzene 

Data  1 

Suspected  aldol  condensation  product 

Analyte  found  in  associated  blank 

Spiked  sample  recovery  not  within  control  limits 
Analyte  from  secondary  dilution  analysis 

Analyte  exceeds  calibration  range 

Estimated  concentration  due  to  an  interference 

<0.50 

Flaa  Definitions 

G-  Duplicate  analysis  not  within  control  limits 

H-  Correlation  coefficient  for  MSA  less  than  0.995 

J-  Estimated  concentration 

M-  Duplicate  precision  not  met 

N-  Presumptive  evidence  ol  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 

ug/l 

0.50 

MDL- 

PQL- 

ND- 

FIG- 

0.25 

Definitions 

Method  Detection  Limit 
Practical  Quantitation  Ltrr 
Not  Delected  above  the  W 
Data  Flag 

Environmental  Laboratory 
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EDL  #  200210788 
Primary  #  WNN-MW1 
Backup  # 

Description  WNN-MW1 
Source  Type  WATER 
AGC  Site  #  WNN-MW1 
Report  Distribution  EOPS,  R.  FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X1 1 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  1 2/1 4/06  1 4:35 
Sampler  KB 

Smpl  Date-Time  12/14/06  10:45 


EPA  300.0  ANIONS  IN  WATER  BY  1C 


Instrument 
DIONEX  DX-500 


Date 

12/14/06  17:15 


Analyst 

E25619 


Sample  Analyzed 
PRIMARY 


300.0 


Dilution  Factor 
1 


Constituent 

Fluoride 

Nitrite 

Bromide 

Nitrate 

Phosphate 


EPA  300.0  ANIONS  IN  WATER  BY  1C 


Instrument  Date  Analv; 

DIONEX  DX-500  12/14/06  17:46  E2561: 

Constituent  Result 

Chloride  3.0 

Sulfate  1 1 


EPA  6010  DISSOLVED  METALS,  ICP,  LIQUIDS 


Result 

0.12~ 

<  0.050 
<0.10 
<0.10 
<0.30 

Units 

mg/I 

mg/I 

mg/I 

mg/I 

mg/I 

PQL 

0.030 

0.050 

0.10 

0.10 

0.30 

MDL 

0.015 

0.025 

0.050 

0.050 

0.15 

FLG 

300.0 

Analyst 

Samo 

e  Analyzed 

Dilution  Factor 

E25619 

PRIMARY 

20 

Result 

Units 

PQL 

MDL 

FLG 

3  To  ~ 

mg/I 

27o  - 

TO  _ 

11 

mg/I 

2.0 

1.0 

Instrument 

TJA-61E 


Date 

01/17/07  12:08 


Analyst 

E70180 


301 0A 


601 0B 


Sample  Analyzed 
PRIMARY 


Dilution  Factor 
1 


Constituent 

Aluminum 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Copper 

Iron 

Lead 

Nickel 

Selenium 

Silver 

Thallium 

Zinc 

Boron 

Cobalt 

Molybdenum 

Vanadium 

Manganese 

Calcium 

Magnesium 

Sodium 

Potassium 


Result 

Units 

PQL 

MDL 

<02CT  ~ 

mg/I 

0.20 

0.10 

<  0.080 

mg/I 

0.080 

0.040 

0.027 

mg/I 

0.0060 

0.0030 

<0.0010 

mg/I 

0.0010 

0.00050 

<  0.0040 

mg/I 

0.0040 

0.0020 

<  0.0080 

mg/I 

0.0080 

0.0040 

<  0.0060 

mg/I 

0.0060 

0.0030 

0.51 

mg/I 

0.30 

0.15 

<  0.060 

mg/I 

0.060 

0.030 

<  0.020 

mg/I 

0.020 

0.010 

<  0.10 

mg/I 

0.10 

0.050 

<  0.020 

mg/I 

0.020 

0.010 

<  0.050 

mg/I 

0.050 

0.025 

<0.10 

mg/I 

0.10 

0.050 

<  0.040 

mg/I 

0.040 

0.020 

<  0.0080 

mg/I 

0.0080 

0.0040 

<0.040 

mg/I 

0.040 

0.020 

<  0.0060 

mg/I 

0.0060 

0.0030 

0.43 

mg/I 

0.0050 

0.0025 

15 

mg/I 

0.14 

0.070 

9.3 

mg/I 

0.050 

0.025 

8.8 

mg/i 

0.80 

0.40 

<2.0 

mg/I 

2.0 

1.0 
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Bldg.  02030,  P.O.  Box  15847 
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A-  Suspected  aidol  condensation  product 
B-  Analyte  found  in  associated  blank 
C-  Spiked  sample  recovery  not  within  control  limits 
D-  Analyte  from  secondary  dilution  analysis 
E-  Analyte  exceeds  calibration  range 
F-  Estimated  concentration  due  to  an  interference 


G-  Duplicate  analysis  not  within  control  limits 

H-  Correlation  coefficient  for  MSA  less  than  0.995 

J-  Estimated  concentration 

M-  Duplicate  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


MDL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 
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EDL  #  200138923  Submitter  0330 


Primary#  138A-0701-1240 

Charge  Number 

SAELNE2X11 

Description  1 38A-0701  -1 240 

Chain  of  Custody 

YES 

Source  Type  LIQUID 

Released  By 

E23393 

Sampler  qb 

Reed  Date- Time 

07/01/04  13:25 

Report  Distribution  R.FRICKE,  FILE 

Smpl  Date-Time 

07/01/04  12:40 

EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0 

Instrument 

Date 

Analvst 

SamDle  Analyzed 

Dilution  Factor 

DIONEX  DX-500 

07/01/04  15:18 

E66526 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Fluoride 

oTo 

mg/I 

0.030 

0.015 

Chloride 

3.5 

mg/I 

0.10 

0.050 

Bromide 

0.32 

mg/I 

0.10 

0.050 

Nitrate 

<0.10 

mg/I 

0.10 

0.050 

Phosphate 

<0.30 

mg/I 

0.30 

0.15 

Sulfate 

0.32 

mg/I 

0.10 

0.050 

EPA  314.0  PERCHLORATE  BY  1C 

314.0 

Instrument 

Date 

Analvst 

SamDle  Analyzed 

Dilution  Factor 

DIONEX  DX-500-3 

07/07/04  14:50 

E70080 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Perchlorate 

<4X1 

ug/l 

4.0 

1.0 

EPA  6010  DISSOLVED  METALS,  ICP, 

LIQUIDS 

301 0A 

601 0B 

Instrument 

Date 

Analvst 

SamDle  Analyzed 

Dilution  Factor 

TJA-61E 

07/09/04  12:29 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Aluminum 

<0.20 

mg/I 

0.20 

o7io 

Barium 

0.028 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

0.73 

mg/I 

0.30 

0.15 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<  0.040 

mg/I 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/I 

0.040 

0.020 

Vanadium 

<  0.0060 

mg/I 

0.0060 

0.0030 

Manganese 

0.040 

mg/I 

0.0050 

0.0025 

Calcium 

15 

mg/I 

0.14 

0.070 

Magnesium 

9.3 

mg/I 

0.050 

0.025 

Sodium 

9.3 

mg/I 

0.80 

0.40 

Potassium 

<2.0 

mg/I 

2.0 

1.0 

Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1847 
(916)355-4780 
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EDL  #  200138923 

Primary#  138A-0701-1240 
Description  138A-0701-1240 
Source  Type  LIQUID 

Sampler  GB 

Report  Distribution  R.FRICKE,  FILE 

Submitter  0330 

Charge  Number  SAELNE2X11 
Chain  of  Custody  YES 

Released  By  E23393 

Reed  Date-Time  07/01/0413:25 
Smpl  Date-Time  07/01/04  12:40 

EPA  7060  DISSOLVED  ARSENIC,  GFAA 

7060 

7060 

Instrument  Date 

PE  600  08/03/04  09:57 

Analvst 

E70180 

Samde  Analvzed 
PRIMARY 

Dilution  Factor 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Arsenic 

<1^0020 

mg/l 

0.0020 

0.00030 

EPA  7421  DISSOLVED  LEAD,  GFAA 

7421 

7421 

Instrument  Date 

PE  600  08/04/04  10:27 

Analvst 

E70180 

SamDle  Analvzed 
PRIMARY 

Dilution  Factor 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Lead 

<  0.0020 

mg/l 

0.0020 

0.00060 

EPA  7470  DISSOLVED  MERCURY,  COLD  VAPOR 

7470A 

7470A 

Instrument  Date 

PE  2380  07/07/04  11:05 

Analvst 

E70180 

SamDle  Analvzed 
PRIMARY 

Dilution  Factor 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Mercury 

70.00020 

mg/l 

0.00020 

0.000080 

EPA  7740  DISSOLVED  SELENIUM,  GFAA 

7740 

7740 

Instrument  Date 

PE  600  08/05/04  11:17 

Analvst 

E70180 

SamDle  Analvzed 

PRIMARY 

Dilution  Factor 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Selenium 

Data  Flaa  Definitions 

-  Suspected  aldol  condensation  product  G- 

-  Analyte  detected  in  blank  H- 

Spiked  sample  recovery  not  within  control  limits  (EPA  N)  J- 

-  Compound  ran  at  second  dilution  M 

-  Analyte  exceeds  calibration  range  N~ 

-  Estimated  concentration  due  to  presence  of  an  interference  (EPA  N)  S- 

<0.0020  ~  mg/l  0.0020  0.00060 

Definitions 

Duplicate  analysis  not  within  control  limits  (EPA*)  MDL-  Method  Detection  Limit 

Correlation  coefficient  for  MSA  less  than  0.995  (EPA  +)  PQL-  Practical  Quantitation  Limit 

Estimated  Value  ND  -  Not  Detected  above  the  MDL 

Duplicate  injection  precision  not  met  FLG-  Data  Flag 

Presumptive  evidence  of  a  compound 

Concentration  determined  by  method  of  standard  additions 

Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1 847 
(916)355-4780 
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EDL#  200145631 
Primary#  STSW  138A 
Backup  # 

Description  STSW  138A 
Source  Type  WATER 
AGO  Site  #  STSW  138A 
Report  Distribution  R.  FRICKE,  EOPS,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X11 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  09/20/04  14:35 
Sampler  DH 

Smpl  Date-Time  09/20/04  13:30 


EPA  300.0  ANIONS  IN  WATER  BY  1C  300.0 


Instrument 

Date 

Anaivst 

SamDle  Analyzed 

Dilution  Factor 

DIONEX  DX-500 

09/22/04  10:06 

E66526 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Fluoride 

0.11 

mg/I 

0.030 

o7ot5 

Chloride 

3.9 

mg/I 

0.10 

0.050 

Bromide 

0.34 

mg/I 

0.10 

0.050 

Nitrate 

<  0.10 

mg/I 

0.10 

0.050 

Phosphate 

<0.30 

mg/I 

0.30 

0.15 

Sulfate 

0.83 

mg/I 

0.10 

0.050 

EPA  314.0  PERCHLORATE  BY  1C 

314.0 

Instrument 

Date 

Anaivst 

SamDle  Analyzed 

Dilution  Factor 

DIONEX  DX-500-3 

10/13/0416:32 

E70080 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Perchlorate 

<  4.0 

ug/l 

4.0 

TO  ~ 

EPA  6010  DISSOLVED  METALS,  ICP, 

LIQUIDS 

301 0A 

601 0B 

Instrument 

Date 

Anaivst 

SamDle  Analyzed 

Dilution  Factor 

TJA-61 E 

09/23/04  12:13 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Aluminum 

<  o72<r 

mg/I 

0.20 

o.io~ 

Arsenic 

<  0.080 

mg/I 

0.080 

0.040 

Barium 

0.026 

mg/I 

0.0060 

0.0030 

Beryllium 

<  0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

0.72 

mg/I 

0.30 

0.15 

Lead 

<  0.060 

mg/I 

0.060 

0.030 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Selenium 

<0.10 

mg/I 

0.10 

0.050 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<  0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<  0.040 

mg/I 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/I 

0.040 

0.020 

Vanadium 

<  0.0060 

mg/I 

0.0060 

0.0030 

Manganese 

0.034 

mg/I 

0.0050 

0.0025 

Calcium 

15 

mg/I 

0.14 

0.070 

Magnesium 

9.0 

mg/I 

0.050 

0.025 

Sodium 

8.9 

mg/I 

0.80 

0.40 

Potassium 

<2.0 

mg/I 

2.0 

1.0 
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A-  Suspected  aldol  condensation  product 
B-  Analyte  found  in  associated  blank 
C-  Spiked  sample  recovery  not  within  control  limits 
D-  Analyte  from  secondary  dilution  analysis 
E-  Analyte  exceeds  calibration  range 
F-  Estimated  concentration  due  to  an  interference 


G-  Duplicate  analysis  not  within  control  limits 

H~  Correlation  coefficient  for  MSA  less  than  0.995 

J-  Estimated  concentration 

M-  Duplicate  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


Definitions 

MDL-  Method  Detection  Limit 
POL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 
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EDL#  200151284 

Primary#  STSW  138A 

Backup  # 

Description  STSW  138A 

Source  Type  WATER 

AGC  Site  #  STSW  138A 

Report  Distribution  R.  FRICKE,  EOPS,  FILE 

Submitter 

Charge  Number 
Chain  of  Custody 
Released  By 
Reed  Date-Time 
Sampler 
Smpl  Date-Time 

0330 

SAELNE2X1 1 

YES 

E23393 

11/29/04  16:30 

DF 

11/29/04  14:33 

EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0  1 

Instrument  Date 

Analvst 

SamDle  Analvzed 

Dilution  Factor 

DIONEX  DX-500  11/30/04  13:07 

E25619 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Fluoride 

oTi— 

mg/I 

0.030 

0.015 

Chloride 

3.5 

mg/I 

0.10 

0.050 

Bromide 

0.35 

mg/I 

0.10 

0.050 

Nitrate 

<0.10 

mg/I 

0.10 

0.050 

Phosphate 

<0.30 

mg/I 

0.30 

0.15 

Sulfate 

1.4 

mg/I 

0.10 

0.050 

EPA  314.0  PERCHLORATE  BY  1C 

314.0  1 

Instrument  Date 

Analvst 

Samole  Analvzed 

Dilution  Factor 

DIONEX  DX-500-3  1 2/02/04  1 7:03 

E70080 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Perchlorate 

ff  - 

ug/l 

4.0 

1.0 

EPA  6010  DISSOLVED  METALS,  ICP, 

LIQUIDS 

301 0A 

601 0B 

Instrument  Datp 

Analvst 

Samole  Analvzed 

Dilution  Factor 

TJA-61E  12/06/04  13:35 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Afuminum 

<o720~ 

mg/I 

0.20 

0.10 

Arsenic 

<  0.080 

mg/I 

0.080 

0.040 

Barium 

0.028 

mg/i 

0.0060 

0.0030 

Beryllium 

<  0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

0.66 

mg/I 

0.30 

0.15 

Lead 

<  0.060 

mg/l 

0.060 

0.030 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Selenium 

<0.10 

mg/l 

0.10 

0.050 

Silver 

<  0.020 

mg/l 

0.020 

0.010 

Thallium 

<  0.050 

mg/l 

0.050 

0.025 

Zinc 

<0.10 

mg/l 

0.10 

0.050 

Antimony 

<0.20 

mg/l 

0.20 

0.10 

Boron 

<  0.040 

mg/l 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/l 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/l 

0.040 

0.020 

Vanadium 

<  0.0060 

mg/l 

0.0060 

0.0030 

Manganese 

0.027 

mg/l 

0.0050 

0.0025 

Calcium 

15 

mg/l 

0.14 

0.070 

Magnesium 

9.0 

mg/l 

0.050 

0.025 

Sodium 

9.1 

mg/l 

0.80 

0.40 

Potassium 

<2.0 

mg/l 

2.0 

1.0 
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A-  Suspected  aldol  condensation  product 
0-  Analyte  found  in  associated  blank 
C-  Spiked  sample  recovery  not  within  control  limits 
D-  Analyte  from  secondary  dilution  analysis 
E-  Analyte  exceeds  calibration  range 
F-  Estimated  concentration  due  to  an  interference 


G-  Duplicate  analysis  not  within  control  limits 

H-  Correlation  coefficient  for  MSA  less  than  0.995 

J-  Estimated  concentration 

M-  Duplicate  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


MDL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limit 
ND  -  Not  Delected  above  the  MDL 
FLG-  Data  Flag 
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EDL#  200157020 

Primary#  WNN-138A 

Backup# 

Description  WNN-138A 

Source  Type  WATER 

AGC  Site#  WNN-138A 

Report  Distribution  EOPS,  FRICKE,  FILE 

Submitter 

Charge  Number 
Chain  of  Custody 
Released  By 
Reed  Date-Time 
Sampler 
Smpl  Date-Time 

0330 

SAELNE2X11 

YES 

E23393 

02/07/05  14:00 

RLH 

02/07/05  13:05 

EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0  1 

Instrument  Date 

Analyst 

SamDle  Analvzed 

Dilution  Factor 

DION  EX  DX-500  02/07/05  17:28 

E25619 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Fluoride 

0.13 

mg/I 

0.030 

0.015 

Chloride 

3.7 

mg/I 

0.10 

0.050 

Nitrite 

<  0.050 

mg/I 

0.050 

0.025 

Bromide 

0.80 

mg/I 

0.10 

0.050 

Nitrate 

<0.10 

mg/I 

0.10 

0.050 

Phosphate 

0.35 

mg/I 

0.30 

0.15 

Sulfate 

4.0 

mg/I 

0.10 

0.050 

EPA  314.0  PERCHLORATE  BY  1C 

314.0  | 

Instrument  Date 

Analyst 

SamDle  Analvzed 

Dilution  Factor 

DIONEX  DX-500-3  02/25/05  16:38 

E70080 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Perchlorate 

200 

ug/l 

4.0 

1.0 

EPA  6010  METALS  BY  ICP,  LIQUID 

3010  A 

601 0B  1 

Instrument  Date 

Analvst 

SamDle  Analvzed 

Dilution  Factor 

TJA-61E  02/15/05  11:52 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Aluminum 

<0.20 

mg/I 

0.20 

0.10 

Arsenic 

<0.080 

mg/l 

0.080 

0.040 

Barium 

0.027 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/l 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/l 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/l 

0.0080 

0.0040 

Copper 

<0.0060 

mg/l 

0.0060 

0.0030 

Iron 

0.66 

mg/l 

0.30 

0.15 

Lead 

<  0.060 

mg/l 

0.060 

0.030 

Nickel 

<0.020 

mg/l 

0.020 

0.010 

Selenium 

<0.10 

mg/l 

0.10 

0.050 

Silver 

<  0.020 

mg/l 

0.020 

0.010 

Thallium 

<  0.050 

mg/l 

0.050 

0.025 

Zinc 

<0.10 

mg/l 

0.10 

0.050 

Antimony 

<0.20 

mg/l 

0.20 

0.10 

Boron 

<  0.040 

mg/l 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/l 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/l 

0.040 

0.020 

Vanadium 

<  0.0060 

mg/l 

0.0060 

0.0030 

Manganese 

0.024 

mg/l 

0.0050 

0.0025 

Calcium 

14 

mg/l 

0.14 

0.070 

Magnesium 

8.6 

mg/l 

0.050 

0.025 

Sodium 

8.9 

mg/l 

0.80 

0.40 

Potassium 

<2.0 

mg/l 

2.0 

1.0 
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A-  Suspected  aldol  condensation  product 
B-  Analyte  found  in  associated  blank 
C-  Spiked  sample  recovery  not  within  control  limits 
D-  Analyte  from  secondary  dilution  analysis 
E-  Analyte  exceeds  calibration  range 
F-  Estimated  concentration  due  to  an  interference 


G-  Duplicate  analysis  not  within  control  limits 

H-  Correlation  coefficient  tor  MSA  less  than  0.995 

J-  Estimated  concentration 

M-  Duplicate  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


Definitions 

MDL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 
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EDL  # 
Primary  # 
Backup  # 
Description 
Source  Type 
AGC  Site  # 
Report  Distribution 

200172553 

STSW 138A 

STSW  138A 

WATER 

STSW  138A 

EOPS,  R.  FRICKE,  FILE 

Submitter 

Charge  Number 
Chain  of  Custody 
Released  By 
Reed  Date-Time 
Sampler 
Smpl  Date-Time 

0330 

SAELNE2X11 

YES 

E23393 

08/15/05  14:35 

DH 

08/15/05  12:37 

[  EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0  | 

Instrument 

Date 

Analyst 

SamDle  Analyzed 

Dilution  Factor 

DIONEX  DX-500 

08/15/05  23:09 

E25619 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Chloride 

3.0 

mg/I 

0.10 

0.050 

Nitrate 

1.4 

mg/I 

0.10 

0.050 

Sulfate 

7.9 

mg/I 

0.10 

0.050 

1  EPA  314.0  PERCHLORATE  BY  1C 

314.0  j 

Instrument 

Date 

An?ly;t 

SamDle  Analvzed 

Dilution  Factor 

DIONEX  DX-500-3 

08/25/05  15:55 

E70080 

PRIMARY 

25 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Perchlorate 

1500 

ug/1 

100 

25 

1  EPA  6010  DISSOLVED  METALS,  ICP,  LIQUIDS 

301 0A 

601 0B  1 

Instrument 

Date 

Analyst 

SamDle  Analvzed 

Dilution  Factor 

TJA-61E 

08/22/05  13:37 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Aluminum 

<0.20 

mg/I 

0.20 

0.10 

Barium 

0.024 

mg/I 

0.0060 

0.0030 

Beryllium 

<  0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

<0.30 

mg/I 

0.30 

0.15 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Silver 

<0.020 

mg/I 

0.020 

0.010 

Thallium 

<0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<0.040 

mg/I 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/I 

0.040 

0.020 

Vanadium 

0.012 

mg/I 

0.0060 

0.0030 

Manganese 

0.010 

mg/I 

0.0050 

0.0025 

Calcium 

13 

mg/I 

0.14 

0.070 

Magnesium 

7.8 

mg/I 

0.050 

0.025 

Sodium 

8.3 

mg/I 

0.80 

0.40 

Potassium 

<2.0 

mg/I 

2.0 

1.0 

Data  Flaa  Definitions 

D§finitiQn$ 

A-  Suspected  aldo)  condensation  producl 

G-  Duplicate  analysis  not  within  control  limits 

MDL-  Method  Detection  Limit 

H-  Correlation  coefficient  for  MSA  less  than  0.995 

PQL-  Practical  Quantilation  Limit 

C-  Spiked  sample  recovery  not  within  control  limits  J-  Estimated  concentration 

ND  -  Not  Detected  above  the  MDL 

j  D-  Analyte  from  secondary  dilution  analyst 

M-  Duplicate  precision  not  met 

FLG-  Data  Flag 

F-  Estimated  concentration  due  to  an  interference  S-  Concentration  determined  by  method  of  standard  additions 
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EDL#  200158552 

Primary#  STSW  138A 

Backup#  STSW-138A 

Description  STSW  138A 

Source  Type  WATER 

AGC  Site  #  STSW138A 

Report  Distribution  R.  FRICKE,  EOPS,  FILE 

Submitter 

Charge  Number 
Chain  of  Custody 
Released  By 
Reed  Date-Time 
Sampler 
Smpl  Date-Time 

0330 

SAELNE2X1 1 

YES 

E23393 

02/22/05  13:18 

ML 

02/22/05  10:50 

EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0  | 

Instrument  D?te 

Analyst 

SamDle  Analvzed 

Dilution  Factor 

DIONEX  DX-500  02/22/05  14:08 

E25619 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Fluoride 

0.13 

mg/I 

0  030 

0.015 

Chloride 

3.6 

mg/I 

0.10 

0.050 

Bromide 

0.90 

mg/I 

0.10 

0.050 

Nitrate 

<0.10 

mg/I 

0.10 

0.050 

Phosphate 

0.30 

mg/I 

0.30 

0.15 

Sulfate 

4.5 

mg/I 

0.10 

0.050 

EPA  314.0  PERCHLORATE  BY  1C 

314.0  1 

Instrument  Date 

Analyst 

Samole  Analvzed 

Dilution  Factor 

DIONEX  DX-500 -3  03/11/05  15:05 

E70080 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Perchlorate 

280 

ug/l 

4.0 

1.0 

1  EPA  601  HALOGENATED  VOLATILE  ORGANICS 

601 

Instrument  Date 

Analyst 

SamDle  Analvzed 

Dilution  Factor 

H  P  6890  GC  02/23/05  1 3 : 36 

E70533 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Vinyl  Chloride 

<0.50 

ug/l 

0.50 

0.25 

Dichlorodifluoromethane 

<0.50 

ug/l 

0.50 

0,25 

Dichlorom  ethane 

<0.50 

ug/l 

0.50 

0.25 

Trichlorofluoromethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,1  -Dichloroethene 

<  0.50 

ug/l 

0.50 

0.25 

1,1-Dichloroethane 

<0.50 

ug/l 

0.50 

0.25 

1,2-Dichloroethene  (cisArans) 

<0.50 

ug/l 

0.50 

0.25 

Chloroform 

<0.50 

ug/l 

0.50 

0.25 

Freon  1 1 3 

<0.50 

ug/l 

0.50 

0.25 

1,2-Dichloroethane 

<0.50 

ug/l 

0.50 

0.25 

1,1,1 -Trichloroethane 

<0.50 

ug/l 

0.50 

0.25 

Carbon  Tetrachloride 

<0.50 

ug/l 

0.50 

0.25 

Bromodichloromethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloropropane 

<0.50 

ug/l 

0.50 

0.25 

Trichloroethene 

4.8 

ug/l 

0.50 

0.25 

1,1 ,2-Trichloroethane 

<0.50 

ug/l 

0.50 

0.25 

Dibromochloromethane 

<0.50 

ug/i 

0.50 

0.25 

Bromoform 

<0.50 

ug/l 

0.50 

0.25 

Tetrachloroethene 

<0.50 

ug/l 

0.50 

0.25 

1 , 1 ,2,2-Tetrachloroethane 

<0.50 

ug/l 

0.50 

0.25 

Chlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
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EDL  #  200158552 

Primary#  STSW138A 

Backup#  STSW-138A 

Description  STSW  138A 

Source  Type  WATER 

AGC  Site#  STSW  138A 

Report  Distribution  R.  FRICKE,  EOPS,  FILE 

Submitter 

Charge  Number 
Chain  of  Custody 
Released  By 
Reed  Date-Time 
Sampler 
Smp!  Date-Time 

0330 

SAELNE2X1 1 

YES 

E23393 

02/22/05  13:18 

ML 

02/22/05  10:50 

1  EPA  601 0  DISSOLVED  METALS, 

ICP,  LIQUIDS 

301 0A 

601 0B 

Instrument 

Date 

Analyst 

Sample  Analvzed 

Dilution  Factor 

TJA-61E 

03/14/05  11:18 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Aluminum 

<0.20 

mg/I 

0.20 

0.10 

Barium 

0.028 

mg/I 

0.0060 

0.0030 

Beryllium 

<  0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

0.65 

mg/'l 

0.30 

0.15 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<  0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<  0.040 

mg/I 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/I 

0.040 

0.020 

Vanadium 

0.0065 

mg/I 

0.0060 

0.0030 

Manganese 

0.024 

mg/I 

0.0050 

0.0025 

Calcium 

15 

mg/I 

0.14 

0.070 

Magnesium 

9.0 

mg/I 

0.050 

0.025 

Sodium 

9.1 

mg/I 

0.80 

0.40 

Potassium 

<2.0 

mg/I 

2.0 

1.0 

1  EPA  7060  DISSOLVED  ARSENIC 

GFAA 

7060 

7060 

Instrument 

Date 

Analyst 

SamDle  Analvzed 

Dilution  Factor 

PE  600 

03/07/05  11:46 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Arsenic 

<  0.0020 

mg/I 

0.0020 

0.00030 

1  EPA  7421  DISSOLVED  LEAD,  GFAA 

7421 

7421 

Instrument 

Date 

Analvst 

Sample  Analvzed 

Dilution  Factor 

PE  600 

03/08/05  13:59 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Lead 

<0.0020 

mg/I 

0.0020 

0.00060 

1  EPA  7470  DISSOLVED  MERCURY,  COLD  VAPOR 

7470A 

7470A 

Instrument 

Date 

Analyst 

Sample  Analvzed 

Dilution  Factor 

PE  2380 

02/24/05  12:40 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Mercury 

<  0.00020 

mg/I 

0.00020 

0.000080 

Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1 847 
(916)355-4780 
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EDL  #  200158552 

Primary#  STSW  138A 
Backup#  STSW-138A 
Description  STSW  138A 
Source  Type  WATER 
AGC  Site  #  STSW  138A 
Report  Distribution  R.  FRICKE,  EOPS,  FILE 


EPA  7740  DISSOLVED  SELENIUM,  GFAA 


Instrument 

Date 

Analyst 

PE  600 

03/04/05  13:31 

E70180 

Constituent 

Result 

Submitter  0330 
Charge  Number  SAELNE2X1 1 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  02/22/05  13:18 
Sampler  ML 

Smpl  Date-Time  02/22/05  10:50 


7740  7740 

Sample  Analyzed  Dilution  Factor 

PRIMARY  1 

Units  PQL  MDL  FLG 


Selenium 

<  0.0020 

mg/l 

0.0020  0.00060 

Dali 

a  Fiaa  Definitions 

Definitions 

A-  Suspected  aldol  condensation  product 

B-  Analyte  lound  in  associated  blank 

C-  Spiked  sample  recovery  not  within  control  limits 

D-  Analyte  from  secondary  dilution  analysis 

E-  Analyte  exceeds  calibration  range 

F-  Estimated  concentration  due  to  an  interference 

G-  Duplicate  analysis  not  within  control  limits 

H-  Correlation  coefficient  for  MSA  less  than  0.995 

J-  Estimated  concentration 

M-  Duplicate  precision  not  met 

N~  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 

MDL-  Method  Delection  Limit 

PQL-  Practical  Quantitation  Limit 

ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 

Environmental  Laboratory 
Bldg.  02030,  P.O,  Box  15847 
Sacramento,  CA  95852-1847 
(916)355-4780 
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Reported  on:  04  MAY  2005 


EDL  #  200161642 
Primary#  STSW  138A 
Backup  # 

Description  STSW  138A 
Source  Type  WATER 
AGO  Site#  STSW  138A 
Report  Distribution  EOPS,  R.  FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X1 1 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  03/29/05  15:35 
Sampler  BH 

Smpl  Date-Time  03/29/05  12:10 


EPA  314.0  PERCHLORATE  BY  1C 

Instrument  Date  Analyst  Sample  Analyzed 

DIONEX  DX-500-3  04/13/05  19:19  E70080  PRIMARY 


314.0 

Dilution  Factor 
5 


Constituent 


Result 


Units  PQL 


MDL  FLG 


Perchlorate 

460 

ug/l 

20  5.0 

Data  Flaa  Definitions 

Definitions 

A-  Suspected  aldof  condensation  product 

B-  Analyte  found  in  associated  blank 

C-  Spiked  sample  recovery  not  within  control  limits 

D-  Analyte  from  secondary  dilution  analysis 

E-  Analyte  exceeds  calibration  range 

F-  Estimated  concentration  due  to  an  interference 

G-  Duplicate  analysis  not  within  control  limits 

H-  Correlation  coefficient  for  MSA  leas  than  0.995 

J-  Estimated  concentration 

M-  Duplicate  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 

MDL-  Method  Detection  Limit 

PQL-  Practical  Quantitation  Limit 
ND  -  Not  Delected  above  the  MDL 
FLG-  Data  Flag 

Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1 847 
(916)355-4780 
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EDL  # 
Primary  # 
Backup  # 
Description 
Source  Type 
AGC  Site  # 
Report  Distribution 

200163081 

STSW 138A 

STSW 138A 

STSW  138A 

WATER 

STSW  138A 

EOPS,  R.  FRICKE,  FILE 

Submitter 

Charge  Number 
Chain  of  Custody 
Released  By 
Reed  Date-Time 
Sampler 
Smpl  Date-Time 

0330 

SAELNE2X1 1 

YES 

E23393 

04/13/05  14:00 

BH 

04/13/05  10:55 

1  EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0  | 

Instrument 

Date 

Analyst 

SamDle  Analvzed 

Dilution  Factor 

DIONEX  DX-500 

04/14/05  14:55 

E25619 

PRIMARY 

1 

Comment  Matrix  spike  recoveries  for  Phosphate  >115% 

due  to  matrix  interferences. 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Fluoride 

0.12 

mg/I 

0.030 

0.015 

Chloride 

3.4 

mg/I 

0.10 

0.050 

Nitrite 

0.074 

mg/I 

0.050 

0.025 

Bromide 

0.91 

mg/I 

0.10 

0.050 

Nitrate 

0.46 

mg/I 

0.10 

0.050 

Phosphate 

<0.30 

mg/I 

0.30 

0.15 

C 

Sulfate 

6.6 

mg/I 

0.10 

0.050 

|  EPA  314.0  PERCHLORATE  BY  1C 

314.0  1 

Instrument 

Date 

Analyst 

SamDle  Analvzed 

Dilution  Factor 

DIONEX  DX-500-3 

05/03/05  17:44 

E70080 

PRIMARY 

5 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Perchlorate 

590 

ug/l 

20 

5.0 

1  EPA  601 0  METALS  BY  ICP,  LIQUID 

301 0A 

601 0B  1 

Instrument 

Pale 

Analyst 

SamDle  Analvzed 

Dilution  Factor 

TJA-61 E 

04/25/05  11:27 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Aluminum 

<0.20 

mg/I 

0.20 

0.10 

Arsenic 

<0.080 

mg/I 

0.080 

0.040 

Barium 

0.026 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

0.50 

mg/I 

0.30 

0.15 

Lead 

<0.060 

mg/I 

0.060 

0.030 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Selenium 

<0.10 

mg/I 

0.10 

0.050 

Silver 

<0.020 

mg/I 

0.020 

0.010 

Thallium 

<  0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<0.040 

mg/I 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/I 

0.040 

0.020 

Vanadium 

<0.0060 

mg/I 

0.0060 

0.0030 

Manganese 

0.024 

mg/I 

0.0050 

0.0025 

Calcium 

14 

mg/I 

0.14 

0.070 

Magnesium 

8.4 

mg/I 

0.050 

0.025 

Sodium 

8.7 

mg/I 

0.80 

0.40 

Potassium 

<2.0 

mg/I 

2.0 

1.0 

Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1847 
(916)355-4780 
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EDL#  200163081 
Primary#  STSW  138A 
Backup#  STSW138A 
Description  STSW  138A 
Source  Type  WATER 
AGC  Site  #  STSW138A 
Report  Distribution  EOPS,  R.  FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X1 1 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  04/13/05  14:00 
Sampler  BH 

Smpl  Date-Time  04/13/05  10:55 


EPA  8021  HALOGENATED  VOLATILE  ORGANICS 


Instrument 
MPH  6890 


Date 

04/19/05  15:17 


Analyst 

E25639 


PRIMARY 


8021 B 


Dilution  Factor 
1 


Constituent 

Result 

Units 

PQL 

MDL 

Vinyl  Chloride 

<  0.50 

ug/l 

0.50 

0^25 

Dichlorodifluoromethane 

<0.50 

ug/l 

0.50 

0.25 

Dichloromethane 

<0.50 

ug/l 

0.50 

0.25 

Trichlorofluoromethane 

<0.50 

ug/l 

0.50 

0.25 

1,1-Dichloroethene 

<0.50 

ug/l 

0.50 

0.25 

1 ,1-Dichloroethane 

<0.50 

ug/l 

0.50 

0.25 

1,2-Dichloroethene  (cis/trans) 

<0.50 

ug/l 

0.50 

0.25 

Chlorotorm 

<0.50 

ug/l 

0.50 

0.25 

Freon  113 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloroethane 

<0.50 

ug/l 

0.50 

0.25 

1 , 1 , 1  -T  richloroethane 

<0.50 

ug/l 

0.50 

0.25 

Carbon  Tetrachloride 

<0.50 

ug/l 

0.50 

0.25 

Bromodichloromethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloropropane 

<0.50 

ug/l 

0.50 

0.25 

Trichloroethene 

4.0 

ug/l 

0.50 

0.25 

1 , 1 ,2-T  richloroethane 

<0.50 

ug/l 

0.50 

0.25 

Dibromochloromethane 

<0.50 

ug/l 

0.50 

0.25 

Bromoform 

<0.50 

ug/l 

0.50 

0.25 

Tetrachloroethene 

<0.50 

ug/l 

0.50 

0.25 

1 ,1 ,2,2-T  etrachloroethane 

<0.50 

ug/l 

0.50 

0.25 

Chlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

A-  Suspected  aldol  condensation  product 
B-  Analyte  found  in  associated  blank 
C-  Spiked  sample  recovery  nol  within  control  limits 
D-  Analyte  from  secondary  dilution  analysis 
E-  Analyte  exceeds  calibration  range 
F-  Estimated  concentration  due  to  an  interference 


G-  Duplicate  analysis  nol  within  control  limits 

H-  Correlation  coefficient  for  MSA  less  than  0.995 

J-  Estimated  concentration 

M-  Duplicate  precision  no!  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


MDL-  Method  Detection  Limit 
PQL-  Practical  Quantitalion  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 


Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1847 
(916)355-4780 
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EDL# 
Primary  # 
Backup  # 
Description 
Source  Type 
AGC  Site  # 
Report  Distribution 

200182730 

STSW  138A 

STSW  138A 

WATER 

STSW  138A 

EOPS,  R.  FRICKE,  FILE 

Submitter 

Charge  Number 
Chain  of  Custody 
Released  By 
Reed  Date-Time 
Sampler 
Smpl  Date-Time 

0330 

SAELNE2X1 1 

YES 

E23393 

12/14/05  13:00 

KB 

12/14/05  12:01 

EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0 

Instrument 

Date 

Analvst 

SamDle  Analvzed 

Dilution  Factor 

DIONEX  DX-500 

12/14/05  17:12 

E25619 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Fluoride 

0.12  - 

mg/I 

0.030 

0.015 

Chloride 

2.9 

mg/I 

0.10 

0.050 

Nitrite 

<  0.050 

mg/I 

0.050 

0.025 

Bromide 

0.30 

mg/I 

0.10 

0.050 

Nitrate 

1.6 

mg/I 

0.10 

0.050 

Phosphate 

0.50 

mg/I 

0.30 

0.15 

Sulfate 

8.6 

mg/I 

0.10 

0.050 

EPA  314.0  PERCHLORATE  BY  1C 

314.0 

Instrument 

Date 

Analvst 

Samole  Analvzed 

Dilution  Factor 

DIONEX  DX-600-B 

01/09/06  19:26 

E70080 

PRIMARY 

20 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Perchlorate 

2100  ~~ 

ug/l 

80 

20 

EPA  6010  DISSOLVED  METALS,  ICP, 

LIQUIDS 

301 0A 

601 0B 

Instrument 

Date 

Analyst 

SamDle  Analvzed 

Dilution  Factor 

TJA-61E 

01/17/06  12:24 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Aluminum 

<  0.20  “ 

mg/I 

0.20 

0.10 

Arsenic 

<0.080 

mg/I 

0.080 

0.040 

Barium 

0.024 

mg/I 

0.0060 

0.0030 

Beryllium 

<  0.0010 

mg/l 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<0.0080 

mg/l 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/l 

0.0060 

0.0030 

Iron 

<0.30 

mg/l 

0.30 

0.15 

Lead 

<0.060 

mg/l 

0.060 

0.030 

Nickel 

<  0.020 

mg/l 

0.020 

0.010 

Selenium 

<0.10 

mg/l 

0.10 

0.050 

Silver 

0.028 

mg/l 

0.020 

0.010 

Thallium 

<0.050 

mg/l 

0.050 

0.025 

Zinc 

<  0.10 

mg/l 

0.10 

0.050 

Antimony 

<0.20 

mg/l 

0.20 

0.10 

Boron 

<  0.040 

mg/l 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/l 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/l 

0.040 

0.020 

Vanadium 

0.0099 

mg/l 

0.0060 

0.0030 

Manganese 

0.012 

mg/l 

0.0050 

0.0025 

Calcium 

13 

mg/l 

0.14 

0.070 

Magnesium 

7.8 

mg/l 

0.050 

0.025 

Sodium 

8.5 

mg/l 

0.80 

0.40 

Potassium 

<2.0 

mg/l 

2.0 

1.0 

Environmental  Laboratory 
Bldg,  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1847 
(916)355-4780 
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A-  Suspected  aldol  condensation  product 
B-  Analyte  found  in  associated  blank 
C-  Spiked  sample  recovery  not  within  control  limits 
D-  Analyte  from  secondary  dilution  analysis 
E-  Analyte  exceeds  calibration  range 
F-  Estimated  concentration  due  to  an  interference 


G-  Duplicate  analysis  not  within  control  limits 

H-  Correlation  coefficient  for  MSA  less  than  0.995 

J-  Estimated  concentration 

M-  Duplicate  precision  not  met 

M-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


MDL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 


Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15347 
Sacramento,  CA  95852-1847 
(916)355-4780 
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EDL  #  200187480 

Primary#  STSW  138A 

Backup  # 

Description  STSW  138A 

Source  Type  WATER 

AGC  Site  #  STSW  138 A 

Report  Distribution  EOPS,  R.  FRICKE,  FILE 

Submitter 

Charge  Number 
Chain  of  Custody 
Released  By 
Reed  Date-Time 
Sampler 
Smpl  Date-Time 

0330 

SAELNE2X1 1 

YES 

E23393 

02/13/06  13:10 

BH 

02/13/06  09:50 

EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0  1 

Instrument  Date 

Analyst 

SamDle  Analvzed 

Dilution  Factor 

DIONEX  DX-500  02/14/06  1 6:56 

E25619 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Fluoride 

ai(T 

mg/I 

0.030 

0.015 

Chloride 

2.8 

mg/I 

0.10 

0.050 

Nitrite 

<  0.050 

mg/I 

0.050 

0.025 

Bromide 

0.24 

mg/I 

0.10 

0.050 

Nitrate 

1.7 

mg/I 

0.10 

0.050 

Phosphate 

0.62 

mg/I 

0.30 

0.15 

Sulfate 

9.8 

mg/I 

0.10 

0.050 

EPA  314.0  PERCHLORATE  BY  1C 

314.0  f 

Instrument  Date 

Analyst 

SamDle  Analvzed 

Dilution  Factor 

DIONEX  DX-600-B  02/24/06  19:57 

E70080 

PRIMARY 

20 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Perchlorate 

2200 

ug/l 

80 

20 

EPA  6010  DISSOLVED  METALS,  ICP, 

LIQUIDS 

301 0A 

601 0B  1 

Instrument  Date 

Analyst 

SamDle  Analvzed 

Dilution  Factor 

TJA-61E  02/22/06  10:53 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Aluminum 

<0.20 

mg/I 

0.20 

0.10 

Arsenic 

<  0.080 

mg/I 

0.080 

0.040 

Barium 

0.023 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

<0.30 

mg/I 

0.30 

0.15 

Lead 

<  0.060 

mg/I 

0.060 

0.030 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Selenium 

<0.10 

mg/I 

0.10 

0.050 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<  0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<0.040 

mg/I 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/I 

0.040 

0.020 

Vanadium 

0.0090 

mg/I 

0.0060 

0.0030 

Manganese 

0.0054 

mg/I 

0.0050 

0.0025 

Calcium 

13 

mg/I 

0.14 

0.070 

Magnesium 

7.9 

mg/I 

0.050 

0.025 

Sodium 

8.4 

mg/I 

0.80 

0.40 

Potassium 

<2.0 

mg/I 

2.0 

1.0 

Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1 847 
(916)355-4780 
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EDL#  200187480 
Primary#  STSW138A 
Backup  # 

Description  STSW  138A 
Source  Type  WATER 
AGC  Site  #  STSW138A 
Report  Distribution  EOPS,  R.  FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X11 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  02/13/06  13:10 
Sampler  BH 

Smpl  Date-Time  02/13/06  09:50 


EPA  7060  DISSOLVED  ARSENIC,  GFAA 


Instrument 
PE  600 


Date 

03/13/06  10:46 


Analyst 

E70180 


Dilution  Factor 


PRIMARY 


Constituent 


EPA  7421  DISSOLVED  LEAD,  GFAA 


Instrument 
PE  600 


Date 

03/22/06  10:13 


<  0.0020 


Analyst 

E70180 


PRIMARY 


0.00030 


Dilution  Facto 
1 


Constituent 


<  0.0020 


EPA  7470  DISSOLVED  MERCURY,  COLD  VAPOR 


PE  2380 


Date 

02/17/06  11:15 


Analyst 

E70180 


7470A 


PRIMARY 


0.00060 


7470A 


Dilution  Factor 


Constituent 

Mercury 


<  0.00020 


EPA  7740  DISSOLVED  SELENIUM,  GFAA 


Instrument 
PE  600 


Date 

03/21/06  11:10 


Analyst 

E70180 


0.00020 


Sample  Analyzed 
PRIMARY 


0.000080 


Dilution  Factor 
1 


Constituent 

Selenium 


A-  Suspected  aldol  condensation  product 
B-  Analyte  found  in  associated  blank 
C-  Spiked  sample  recovery  not  within  control  limits 
D-  Analyte  from  secondary  dilution  analysis 
E-  Analyte  exceeds  calibration  range 
F-  Estimated  concentration  due  to  an  interference 


<  0.0020 


G-  Duplicate  analysis  not  within  control  limits 

H-  Correlation  coefficient  for  MSA  less  than  0.995 

J-  Estimated  concentration 

M-  Duplicate  precision  not  met 

N-  Presumptive  evidence  ot  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


D.0020  0.00060 

Definitions 

MDL-  Method  Detection  Limit 
POL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 
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EDL  #  200193254 

Primary#  STSW  138A 

Backup  # 

Description  STSW  138A 

Source  Type  WATER 

AGC  Site  #  STSW  1 38 A 

Report  Distribution  R.  FRICKE,  EOPS,  FILE 

Submitter 

Charge  Number 
Chain  of  Custody 
Released  By 
Reed  Date-Time 
Sampler 
Smpl  Date-Time 

0330 

SAELNE2X1 1 

YES 

E23393 

05/01/06  14:25 

BH 

05/01/06  12:28 

EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0  | 

Instrument  Date 

Analyst 

Samole  Analvzed 

Dilution  Factor 

DIONEX  DX-500  05/03/06  13:09 

E25619 

PRIMARY 

1 

Comment  Nitrate,  Nitrite  and  Phosphate 

exceeded  hold  times. 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Fluoride 

0.12 

mg/I 

0.030 

0.015 

Chloride 

3,0 

mg/I 

0.10 

0.050 

Nitrite 

<  0.050 

mg/I 

0.050 

0.025 

J 

Nitrate 

1.5 

mg/I 

0.10 

0.050 

J 

Phosphate 

<  0.30 

mg/I 

0.30 

0.15 

J 

Sulfate 

8.7 

mg/I 

0.10 

0.050 

EPA  6010  DISSOLVED  METALS,  ICP, 

LIQUIDS 

301 0A 

601 0B  1 

Instrument  Date 

Analyst 

SamDle  Analvzed 

Dilution  Factor 

TJA-61E  05/11/06  13:00 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Aluminum 

<0.20 

mg/I 

0.20 

0.10 

Arsenic 

<  0.080 

mg/I 

0.080 

0.040 

Barium 

0.023 

mg/I 

0.0060 

0.0030 

Beryllium 

<  0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

<0.30 

mg/I 

0.30 

0.15 

Lead 

<0.060 

mg/I 

0.060 

0.030 

Nickel 

<  0.020 

mg/l 

0.020 

0.010 

Selenium 

<0.10 

mg/I 

0.10 

0.050 

Silver 

<  0.020 

mg/l 

0.020 

0.010 

Thallium 

<  0.050 

mg/l 

0.050 

0.025 

Zinc 

<0.10 

mg/l 

0.10 

0.050 

Antimony 

<0.20 

mg/l 

0.20 

0.10 

Boron 

<0.040 

mg/l 

0.040 

0.020 

Cobalt 

<0.0080 

mg/l 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/l 

0.040 

0.020 

Vanadium 

0.0092 

mg/l 

0.0060 

0.0030 

Manganese 

0.0054 

mg/l 

0.0050 

0.0025 

I  Calcium 

13 

mg/l 

0.14 

0.070 

Magnesium 

7.7 

mg/l 

0.050 

0.025 

Sodium 

8.5 

mg/l 

0.80 

0.40 

Potassium 

<2.0 

mg/l 

2.0 

1.0 

Data  Flag  Definitions 

Definition? 

A-  Suspected  aldol  condensation  product  G-  Duplicate  analysis  not  within  control  limits 

MDL-  Method  Detection  Limit 

B-  Analyte  found  in  associated  blank  H-  Correlation  coefficient  for  MSA  less  than  0.995 

PQL-  Practical  Quantitation  Limit 

C-  Spiked  sample  recovery  not  within  control  limits  J-  Estimated  concentration 

ND  -  Not  Detected  above  the  MDL 

D-  Analyte  from  secondary  dilution  analysis  M-  Duplicate  precision  not  met 

FLG-  Data  Flag 

E-  Analyte  exceeds  calibration  range  N-  Presumptive  evidence  of  a  compound 

F-  Estimated  concentration  due  to  an  interference  S-  Concentration  determined  by  method  of  standard  additions 

Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1847 
(916)355-4780 
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Reported  on:  03  OCT  2006 


EDL# 
Primary  # 
Backup  # 
Description 
Source  Type 
AGC  Site  # 
Report  Distribution 

200202095 

STSW  138A 

STSW 138A 

WATER 

STSW 138A 

EOPS,  R.  FRICKE,  FILE 

Submitter 

Charge  Number 
Chain  of  Custody 
Released  By 
Reed  Date-Time 
Sampler 
Smpl  Date-Time 

0330 

SAELNE2X1 1 

YES 

E23393 

08/25/06  13:25 

BB/FIP 

08/25/06  12:26 

1  EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0  1 

Instrument 

Date 

Analyst 

SamDle  Analyzed 

Dilution  Factor 

DIONEX  DX-500 

08/25/06  15:14 

E24959 

PRIMARY 

5 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Sulfate 

9.2 

mg/I 

0.50 

0.25 

1  EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0  1 

Instrument 

Date 

Analyst 

Samole  Analvzed 

Dilution  Factor 

DIONEX  DX-500 

08/25/06  17:36 

E24959 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Fluoride 

0.12 

mg/I 

0.030 

0.015 

Chloride 

2.9 

mg/I 

0.10 

0.050 

Bromide 

<0.10 

mg/I 

0.10 

0.050 

Nitrate 

1.8 

mg/I 

0.10 

0.050 

Phosphate 

<  0.30 

mg/I 

0.30 

0.15 

j  EPA  601 0  DISSOLVED  METALS,  ICP,  LIQUIDS 

301 0A 

601 0B  1 

Instrument 

Date 

Analvst 

Samole  Analvzed 

Dilution  Factor 

TJA-61E 

09/15/06  11:04 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Aluminum 

<0.20 

mg/I 

0.20 

0.10 

Arsenic 

<  0.080 

mg/I 

0.080 

0.040 

Barium 

0.024 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

<0.30 

mg/I 

0.30 

0.15 

Lead 

<0.060 

mg/I 

0.060 

0.030 

Nickel 

<0.020 

mg/I 

0  020 

0.010 

Selenium 

<0.10 

mg/I 

0.10 

0.050 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<  0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<  0.040 

mg/I 

0  040 

0.020 

Cobalt 

<  0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/I 

0.040 

0.020 

Vanadium 

0.0085 

mg/I 

0.0060 

0.0030 

Manganese 

0.0058 

mg/I 

0.0050 

0.0025 

Calcium 

14 

mg/I 

0.14 

0.070 

Magnesium 

8.1 

mg/I 

0.050 

0.025 

Sodium 

8.8 

mg/I 

0.80 

0.40 

Potassium 

<2.0 

mg/I 

2.0 

1.0 

Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1847 
(916)355-4780 
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A-  Suspected  aldol  condensation  product 
B-  Analyte  found  in  associated  blank 
C-  Spiked  sample  recovery  not  within  control  limits 
D-  Analyte  from  secondary  dilution  analysis 
E-  Analyte  exceeds  calibrafion  range 
F-  Estimated  concentration  due  to  an  interference 


G-  Duplicate  analysis  not  within  control  limits 

H-  Correlation  coefficient  for  MSA  less  than  0.995 

J-  Estimated  concentration 

M-  Duplicate  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


Definitions 

MDL-  Method  Detection  Limit 
POL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 
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EDL  #  200202291 

Primary  #  STSW  1 38A 
Backup#  STSW  138 A 
Description  STSW  138A 
Source  Type  WATER 
AGC  Site#  STSW  138A 
Report  Distribution  EOPS,  R.  FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X11 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  08/29/06  10:30 
Sampler  DH 

Smpl  Date-Time  08/25/06  12:26 


EPA  314.0  PERCHLORATE  BY  1C 


DIONEX  DX-600-B  09/07/06  00:52 


Analyst 

E70080 


Sample  Analyzed 
PRIMARY 


314.0 


Dilution  Factor 
20 


Constituent 

Perchlorate 


EPA  8021  HALOGENATED  VOLATILE  ORGANICS 


MPH  6890 


Date 

08/30/06  13:49 


Analyst 

E24948 


PRIMARY 


8021 B 


Dilution  Factor 
1 


Constituent 

Vinyl  Chloride 
Dichlorodifluoromethane 
Dichloromethane 
T  richlorofluoromethane 

1.1- Dichloroethene 

1.1- Dichloroethane 

1 .2- Dichloroethene  (cis/trans) 
Chloroform 

Freon  1 13 

1.2- Dichloroethane 

1 ,1 ,1  -T  richloroethane 
Carbon  Tetrachloride 
Bromodichloromethane 

1 .2- Dichloropropane 
Trichloroethene 

1 .1 .2- T  richloroethane 
Dibromochloromethane 
Bromoform 
Tetrachloroethene 

1 .1 .2.2- Tetrachloroethane 
Chlorobenzene 


A-  Suspected  aldol  condensation  product 
0-  Analyte  found  inassocialed  blank 
C-  Spiked  sample  recover/  not  within  control  limits 
D-  Analyte  from  secondary  dilution  analysis 
E-  Analyte  exceeds  calibration  range 
F-  Estimated  concentration  due  to  an  interference 


G-  Duplicate  analysis  not  wifhin  control  limits 

H-  Correlation  coefficient  for  MSA  less  than  0.995 

J-  Estimated  concentration 

M-  Duplicate  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


MDL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 
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Bldg.  02030,  P.O.  Box  15847 
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EDL#  200138920 
Primary#  166-0701-1001 
Description  166-0701-1001 
Source  Type  LIQUID 
Sampler  GB 

Report  Distribution  R.FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X1 1 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  07/01/04  13:25 
Smpl  Date-Time  07/01/04  10:01 


EPA  300.0  ANIONS  IN  WATER  BY  1C 


Instrument 
DIONEX  DX-500 


Date 

07/01/04  14:25 


Analyst 

E66526 


PRIMARY 


300.0 


Dilution  Factor 
1 


Constituent 

Fluoride 

Chloride 

Bromide 

Nitrate 

Phosphate 

Sulfate 


EPA  314.0  PERCHLORATE  BY  1C 


Instrument 
DIONEX  DX-500-3 


Date 

07/07/04  13:39 


Result 

Units 

PQL 

MDL 

0.12 

mg/I 

0.030 

0.015 

3.3 

mg/I 

0.10 

0.050 

1.0 

mg/I 

0.10 

0.050 

0.34 

mg/I 

0.10 

0.050 

0.30 

mg/I 

0.30 

0.15 

7.0 

mg/I 

0.10 

0.050 

Analyst 

E70080 


PRIMARY 


314.0 


Dilution  Factor 
10 


Constituent  Result 

Perchlorate  450 


EPA  6010  DISSOLVED  METALS,  ICP,  LIQUIDS 


TJA-61 E 


Date 

07/09/04  12:12 


Analyst 

E70180 


301 0A 


PRIMARY 


601 0B 


Dilution  Factor 
1 


Constituent 

^Aluminum 

Barium 

Beryllium 

Cadmium 

Chromium 

Copper 

Iron 

Nickel 

Silver 

Thallium 

Zinc 

Antimony 

Boron 

Cobalt 

Molybdenum 

Vanadium 

Manganese 

Calcium 

Magnesium 

Sodium 

Potassium 


Result 

Units 

PQL 

MDL 

<0.20 

mg/I 

0.20 

0.10 

0.025 

mg/I 

0.0060 

0.0030 

<0.0010 

mg/I 

0.0010 

0.00050 

<  0.0040 

mg/I 

0.0040 

0.0020 

<  0.0080 

mg/I 

0.0080 

0.0040 

<  0.0060 

mg/I 

0.0060 

0.0030 

<0.30 

mg/I 

0.30 

0.15 

<  0.020 

mg/I 

0.020 

0.010 

<  0.020 

mg/I 

0.020 

0.010 

<  0.050 

mg/I 

0.050 

0.025 

<0.10 

mg/I 

0.10 

0.050 

<0.20 

mg/I 

0.20 

0.10 

<  0.040 

mg/I 

0.040 

0.020 

<  0.0080 

mg/I 

0.0080 

0.0040 

<  0.040 

mg/I 

0.040 

0.020 

0.0071 

mg/I 

0.0060 

0.0030 

<0.0050 

mg/I 

0.0050 

0.0025 

13 

mg/I 

0.14 

0.070 

8.1 

mg/I 

0.050 

0.025 

8.7 

mg/I 

0.80 

0.40 

<2.0 

mg/I 

2.0 

1.0 

Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1 847 
(916)355-4780 
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EDL#  200138920 
Primary#  166-0701-1001 
Description  166-0701-1001 
Source  Type  LIQUID 
Sampler  GB 

Report  Distribution  R.FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X11 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  07/01/04  13:25 
Smpl  Date-Time  07/01/04  10:01 


EPA  7060  DISSOLVED  ARSENIC,  GFAA 


Instrument 
PE  600 


Date 

08/03/04  09:12 


Analyst 

E70180 


PRIMARY 


Constituent 

Arsenic 


<  0.0020 


0.00030 


EPA  7421  DISSOLVED  LEAD,  GFAA 


Instrument 
PE  600 


Date 

08/04/04  09:41 


Analyst 

E70180 


PRIMARY 


Dilution  Factor 
1 


Constituent 


EPA  7470  DISSOLVED  MERCURY,  COLD  VAPOR 


Instrument 
PE  2380 


Date 

07/07/04  10:50 


Analyst 

E70180 


7470A 


PRIMARY 


0.00060 


7470A 


Constituent 

Mercury 


<  0.00020 


EPA  7740  DISSOLVED  SELENIUM,  GFAA 


Instrument 
PE  600 


Date 

08/05/04  10:34 


Analyst 

E70180 


0.00020 


PRIMARY 


0.000080 


Dilution  Factor 
1 


Constituent 


Selenium 


<  0.0020 


0.00060 


A-  Suspected  aldol  condensation  product 
B-  Analyte  delected  in  blank 

C-  Spiked  sample  recovery  not  within  control  limits  (EPA  N) 

D-  Compound  ran  al  second  dilution 
E-  Analyte  exceeds  calibration  range 

F-  Estimated  concentration  due  to  presence  of  an  interference  (EPA  N) 


G-  Duplicate  analysis  not  within  control  limits  (EPA’) 

H-  Correlation  coefficient  for  MSA  less  than  0.995  (EPA  +) 

J-  Estimated  Value 

M-  Duplicate  injection  precision  not  met 

N~  Presumptive  evidence  ol  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


MDL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 
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EDL#  200145629 

Primary#  STSW  166 

Backup  # 

Description  STSW  166 

Source  Type  WATER 

AGC  Site  #  STSW  166 

Report  Distribution  R.  FRICKE,  EOPS,  FILE 

Submitter 

Charge  Number 
Chain  of  Custody 
Released  By 
Reed  Date-Time 
Sampler 
Smpl  Date-Time 

0330 

SAELNE2X11 

YES 

E23393 

09/20/04  14:35 

DH 

09/20/04  11:42 

EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0 

Instrument  Date 

Analvst 

SamDle  Analyzed 

Dilution  Factor 

DIONEX  DX-500  09/22/04  09:31 

E66526 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Fluoride 

0.12 

mg/I 

0.030 

0.015 

Chloride 

3.7 

mg/I 

0.10 

0.050 

Bromide 

0.85 

mg/I 

0.10 

0.050 

Nitrate 

0.23 

mg/I 

0.10 

0.050 

Phosphate 

<0.30 

mg/I 

0.30 

0.15 

Sulfate 

5.0 

mg/I 

0.10 

0.050 

EPA  314.0  PERCHLORATE  BY  1C 

314.0 

Instrument  D?tp 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500-3  10/13/04  15:57 

E70080 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Perchlorate 

280 

ug/l 

4.0 

1.0 

EPA  6010  DISSOLVED  METALS,  ICP, 

LIQUIDS 

301 0A 

601 0B 

Instrument  D?te 

Analvst 

SamDle  Analyzed 

Dilution  Factor 

TJA-61E  09/23/04  12:02 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Aluminum 

<0.20 

mg/I 

0.20 

0.10 

Arsenic 

<  0.080 

mg/I 

0.080 

0.040 

Barium 

0.025 

mg/l 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/l 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/l 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/l 

0.0060 

0.0030 

Iron 

<0.30 

mg/l 

0.30 

0.15 

Lead 

<  0.060 

mg/l 

0.060 

0.030 

Nickel 

<  0.020 

mg/l 

0.020 

0.010 

Selenium 

<0.10 

mg/l 

0.10 

0.050 

Silver 

<  0.020 

mg/l 

0.020 

0.010 

Thallium 

<  0.050 

mg/l 

0.050 

0.025 

Zinc 

<0.10 

mg/l 

0.10 

0.050 

Antimony 

<0.20 

mg/l 

0.20 

0.10 

Boron 

<  0.040 

mg/l 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/l 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/l 

0.040 

0.020 

Vanadium 

0.0080 

mg/l 

0.0060 

0.0030 

Manganese 

<  0.0050 

mg/l 

0.0050 

0.0025 

Calcium 

13 

mg/l 

0.14 

0.070 

Magnesium 

8.1 

mg/l 

0.050 

0.025 

Sodium 

8.5 

mg/l 

0.80 

0.40 

Potassium 

<2.0 

mg/l 

2.0 

1.0 
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EDL  #  200152565 
Primary#  WNN  166 
Backup  # 

Description  WNN  166 
Source  Type  WATER 
AGO  Site#  WNN  166 

Report  Distribution  EOPS,  R.  FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X1 1 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  12/13/04  14:50 
Sampler  SR 

Smpl  Date-Time  12/13/04  13:22 


EPA  6010  DISSOLVED  METALS,  ICP,  LIQUIDS 


301 0A 


601 0B 


Instrument 

TJA-61E 

Constituent 

Aluminum 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Copper 

Iron 

Lead 

Nickel 

Selenium 

Silver 

Thallium 

Zinc 

Antimony 

Boron 

Cobalt 

Molybdenum 

Vanadium 

Manganese 

Calcium 

Magnesium 

Sodium 

Potassium 


Date 

01/06/05  13:05 


Anaivsi 

E70180 

sample  An 

PRIMARY 

aiyzeq 

uiiuiion  rt 

i 

Result 

Units 

PQL 

MDL 

<  0.20 

mg/I 

~0.20_ 

oTi  o 

<  0.080 

mg/I 

0.080 

0.040 

0.028 

mg/I 

0.0060 

0.0030 

<  0.0010 

mg/I 

0.0010 

0.00050 

<  0.0040 

mg/I 

0.0040 

0.0020 

<  0.0080 

mg/I 

0.0080 

0.0040 

<  0.0060 

mg/I 

0.0060 

0.0030 

<  0.30 

mg/I 

0.30 

0.15 

<  0.060 

mg/I 

0.060 

0.030 

<  0.020 

mg/I 

0.020 

0.010 

<0.10 

mg/I 

0.10 

0.050 

<  0.020 

mg/I 

0.020 

0.010 

<0,050 

mg/I 

0.050 

0.025 

<0.10 

mg/I 

0.10 

0.050 

<0.20 

mg/I 

0.20 

0.10 

<  0.040 

mg/I 

0.040 

0.020 

<  0.0080 

mg/I 

0.0080 

0.0040 

<0.040 

mg/I 

0.040 

0.020 

0.0082 

mg/I 

0.0060 

0.0030 

<  0.0050 

mg/I 

0.0050 

0.0025 

14 

mg/I 

0.14 

0.070 

8.6 

mg/I 

0.050 

0.025 

9.0 

mg/I 

0.80 

0.40 

<  2.0 

mg/I 

2.0 

1.0 

A-  Suspected  aldol  condensation  product 
B-  Analyte  found  in  associated  blank 
C-  Spiked  sample  recovery  rot  within  control  limits 
D-  Analyte  from  secondary  dilution  analysis 
E-  Analyte  exceeds  calibration  range 
F-  Estimated  concentration  due  to  an  interference 


G-  Duplicate  analysis  not  within  control  limits 

H-  Correlation  coellicient  for  MSA  less  than  0.995 

J~  Estimated  concentration 

M  -  Duplicate  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


MDL-  Method  Detection  Limit 
POL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 
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EDL  #  200152560 

Submitter  0330 

Primary  #  WNN  166 

Charge  Number  SAELNE2X11 

Backup  # 

Chain  of  Custody  YES 

Description  WNN  166 

Released  By  E23393 

Source  Type  WATER 

Reed  Date-Time  12/13/04  14:50 

AGC  Site#  WNN  166 

Sampler  SR 

Report  Distribution  EOPS,  R.  FRICKE,  FILE 

Smpl  Date-Time  12/13/04  13:22 

EPA  300.0  ANIONS  IN  WATER  BY  1C  300.0 


Instrument 

Date 

Analyst 

SamDle  Analvzed 

Dilution  Factor 

DIONEX  DX-500 

12/13/04  15:51 

E25619 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

Fluoride 

0.12 

mg/I 

0.030 

0.015 

Chloride 

3.3 

mg/I 

0.10 

0.050 

Nitrite 

<  0.050 

mg/I 

0.050 

0.025 

Bromide 

0.65 

mg/I 

0.10 

0.050 

Nitrate 

0.14 

mg/I 

0.10 

0.050 

Phosphate 

0.32 

mg/I 

0.30 

0.15 

Sulfate 

Data  Flag  Definitions 

4.7 

mg/I 

0.10 

0.050 

Definitions 

A-  Suspected  aldol  condensation  product  G-  Duplicate  analysis  not  within  control  limits  MDL-  Method  Detection  Limit 

B-  Analyte  found  in  associaled  blank  H-  Correlation  coefficient  for  MSA  less  than  0.995  POL-  Practical  Quantitation  Limit 

C-  Spiked  sample  recovery  not  within  control  limits  J-  Estimated  concentration  ND  -  Not  Detected  above  Ihe  MDL 

D-  Analyte  from  secondary  dilution  analysis  M-  Duplicate  precision  not  met  FLG-  Data  Flag 

E-  Analyte  exceeds  calibration  range  N-  Presumptive  evidence  of  a  compound 

F-  Estimated  concentration  due  to  an  interference  S-  Concentration  determined  by  method  of  standard  additions 


FLG 
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Bldg.  02030,  P.O.  Box  15847 
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EDL#  200152559 

Submitter  0330 

Primary  #  WNN  166 

Charge  Number  SAELNE2X11 

Backup  # 

Chain  of  Custody  YES 

Description  WNN  166 

Released  By  E23393 

Source  Type  WATER 

Reed  Date-Time  12/13/04  14:50 

AGC  Site#  WNN  166 

Sampler  SR 

Report  Distribution  EOPS,  R.  FRICKE,  FILE 

Smpl  Date-Time  12/13/04  13:22 

EPA  314.0  PERCHLORATE  BY  1C  314.0 

Instrument  Date  Analyst  Sample  Analyzed  Dilution  Factor 

DIONEX  DX-500-3  12/21/04  14:39  E70080  PRIMARY  1 


Constituent 

Perchlorate 

I 

A-  Suspected  aldol  condensation  product 
B-  Analyte  bund  in  associated  blank 
C-  Spiked  sample  recovery  not  within  control  limits 
D-  Analyte  from  secondary  dilution  analysis 
E-  Analyte  exceeds  calibration  range 
F-  Estimated  concentration  due  to  an  interference 


G-  Duplicate  analysis  not  within  control  limits 

H-  Correlation  coefficient  for  MSA  less  than  0.995 

J-  Estimated  concentration 

M-  Duplicate  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


Definitiang 

MDL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 
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EDL#  200158691 

Primary#  STSW166 

Backup  #  STSW  1 66 

Description  STSW  166 

Source  Type  WATER 

AGC  Site  #  STSW  166 

Report  Distribution  EOPS,  R.  FRICKE,  FILE 

Submitter 

Charge  Number 
Chain  of  Custody 
Released  By 
Reed  Date-Time 
Sampler 
Smpl  Date-Time 

0330 

SAELNE2X1 1 

YES 

E23393 

02/23/05  16:30 

ML 

02/23/05  08:15 

EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0  j 

Instrument  Date 

Analyst 

SamDle  Analyzed 

Dilution  Factor 

DIONEX  DX-500  02/24/05  15:18 

E25619 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Chloride 

3.3 

mg/I 

0.10 

0.050 

Nitrate 

0.12 

mg/I 

0.10 

0.050 

Sulfate 

6.1 

mg/I 

0.10 

0.050 

EPA  314.0  PERCHLORATE  BY  1C 

314.0  1 

Instrument  Date 

Analyst 

SamDle  Analyzed 

Dilution  Factor 

DIONEX  DX-500-3  03/1 4/05  14:20 

E70080 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Perchlorate 

190 

ug/l 

4.0 

1.0 

|  EPA  601  HALOGENATED  VOLATILE  ORGANICS 

601  1 

Instrument  Date 

Analyst 

SamDle  Analyzed 

Dilution  Factor 

MPH  6890  03/03/05  14:20 

E24948 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Vinyl  Chloride 

<0.50 

ug/l 

0.50 

0.25 

Dichlorodifluoromethane 

<0.50 

ug/l 

0.50 

0.25 

Dichloromethane 

<0.50 

ug/l 

0.50 

0.25 

Trichlorofluoromethane 

<0.50 

ug/l 

0.50 

0.25 

1,1-Dichloroethene 

<0.50 

ug/l 

0.50 

0.25 

1,1-Dichloroethane 

<  0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloroethene  (cis/trans) 

0.61 

ug/l 

0.50 

0.25 

Chloroform 

<0.50 

ug/l 

0.50 

0.25 

Freon  113 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloroethane 

<  0.50 

ug/l 

0.50 

0.25 

1,1,1-Trichloroethane 

<  0.50 

ug/l 

0.50 

0.25 

Carbon  Tetrachloride 

<0.50 

ug/l 

0.50 

0.25 

Bromodichloromethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloropropane 

<0.50 

ug/l 

0.50 

0.25 

Trichloroethene 

2.9 

ug/l 

0.50 

0.25 

1 ,1,2-Trichloroethane 

<  0.50 

ug/l 

0.50 

0.25 

Dibromochloromethane 

<0.50 

ug/l 

0.50 

0.25 

Bromoform 

<0.50 

ug/l 

0.50 

0.25 

Tetrachloroethene 

<  0.50 

ug/l 

0.50 

0.25 

1 ,1 ,2,2-Tetrachloroethane 

<0.50 

ug/l 

0.50 

0.25 

Chlorobenzene 

<0.50 

ug/l 

0.50 

0.25 

Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1 847 
(916)355-4780 


Analysis  Report 
Page  2  of  3 
Reported  on:  13  APR  2005 


EDL  #  200158691 

Submitter 

0330 

Primary#  STSW  166 

Charge  Number 

SAELNE2X1 1 

Backup#  STSW  166 

Chain  of  Custody 

YES 

Description  STSW  166 

Released  By 

E23393 

Source  Type  WATER 

Reed  Date-Time 

02/23/05  16:30 

AGC  Site  #  STSW  166 

Sampler 

ML 

Report  Distribution  EOPS,  R.  FRICKE,  FILE 

Smpl  Date-Time 

02/23/05  08:15 

EPA  6010  DISSOLVED  METALS,  ICP,  LIQUIDS 

301 0A 

601 0B 

Instrument 

Date  Analyst 

SamDle  Analyzed 

Dilution  Factor 

TJA-61E 

03/14/05  11:46  E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Aluminum 

<0.20 

mg/I 

0.20 

0.10 

Barium 

0.028 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

<0.30 

mg/I 

0.30 

0.15 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<  0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<  0.040 

mg/I 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/I 

0.040 

0.020 

Vanadium 

0.0077 

mg/I 

0.0060 

0.0030 

Manganese 

<  0.0050 

mg/I 

0.0050 

0.0025 

Calcium 

14 

mg/I 

0.14 

0.070 

Magnesium 

8.7 

mg/I 

0.050 

0.025 

Sodium 

9.1 

mg/I 

0.80 

0.40 

Potassium 

<2.0 

mg/I 

2.0 

1.0 

EPA  7060  DISSOLVED  ARSENIC,  GFAA 

7060 

7060 

Instrument 

Date  Analyst 

SamDle  Analyzed 

Dilution  Factor 

PE  600 

03/07/05 12:01  E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Arsenic 

<  0.0020 

mg/I 

0.0020 

0.00030 

EPA  7421  DISSOLVED  LEAD,  GFAA 

7421 

7421 

Instrument 

Date  Analyst 

SamDle  Analyzed 

Dilution  Factor 

PE  600 

03/08/05  14:14  E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Lead 

<  0.0020 

mg/I 

0.0020 

0.00060 

EPA  7470  DISSOLVED  MERCURY,  COLD  VAPOR 

7470A 

7470A 

Instrument 

Date  Analyst 

SamDle  Analyzed 

Dilution  Factor 

PE  2380 

02/24/05  12:50  E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Mercury 

<  0.00020 

mg/I 

0.00020 

0.000080 

Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1847 
(916)355-4780 
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EDL#  200158691 

Submitter  0330 

Primary#  STSW  166 

Charge  Number  SAELNE2X11 

Backup#  STSW  166 

Chain  of  Custody  YES 

Description  STSW  166 

Released  By  E23393 

Source  Type  WATER 

Reed  Date-Time  02/23/05  16:30 

AGO  Site  #  STSW  166 

Sampler  ML 

Report  Distribution  EOPS,  R.  FRICKE,  FILE 

Smpl  Date-Time  02/23/05  08:15 

EPA  7740  DISSOLVED  SELENIUM,  GFAA  7740  7740 

Instrument  Date  Analyst  Sample  Analyzed  Dilution  Factor 

PE  600  03/04/05  13:44  E70180  PRIMARY  1 


Constituent 

Selenium 

c 

A-  Suspected  aldol  condensation  product 
B-  Analyte  found  in  associated  blank 
C-  Spiked  sample  recovery  not  within  control  limits 
D-  Analyte  from  secondary  dilution  analysis 
E-  Analyte  exceeds  calibration  range 
F-  Estimated  concentration  due  to  an  interference 


Result 

<  0.0020 


0.00060 


G-  Duplicate  analysis  not  within  control  limits 

H-  Correlation  coefficient  for  MSA  less  than  0.995 

J-  Estimated  concentration 

M-  Duplicate  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


MDL-  Method  Detection  Limit 
POL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 
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EDL#  200163138 

Primary#  STSW  166 

Backup#  STSW  166 

Description  STSW  166 

Source  Type  WATER 

AGC  Site  #  STSW  166 

Report  Distribution  EOPS,  R.  FRICKE,  FILE 

Submitter 
Charge  Number 
Chain  of  Custody 
Released  By 
Reed  Date-Time 
Sampler 
Smpl  Date-Time 

0330 

SAELNE2X1 1 

YES 

E23393 

04/14/05  13:30 

BH 

04/14/05  07:36 

EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0  1 

Instrument  Datg 

Analyst 

SamDle  Analvzed 

Dilution  Factor 

DIONEX  DX-500  04/14/05  16:10 

E25619 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Fluoride 

0.13 

mg/I 

0.030 

0.015 

Chloride 

3.3 

mg/I 

0.10 

0.050 

Nitrite 

<  0.050 

mg/I 

0.050 

0.025 

Bromide 

0.46 

mg/I 

0.10 

0.050 

Nitrate 

0.11 

mg/I 

0.10 

0.050 

Phosphate 

0.37 

mg/I 

0.30 

0.15 

Sulfate 

7.3 

mg/I 

0.10 

0.050 

EPA  314.0  PERCHLORATE  BY  1C 

314.0 

Instrument  Date 

Analyst 

SamDle  Analvzed 

Dilution  Factor 

DIONEX  DX-500-3  05/05/05  14:34 

E70080 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Perchlorate 

190 

ug/l 

4.0 

1.0 

EPA  6010  METALS  BY  ICP,  LIQUID 

301 0A 

601 0B 

Instrument  Date 

Analyst 

SamDle  Analvzed 

Dilution  Factor 

TJA-61E  04/25/05  12:00 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Aluminum 

<0.20 

mg/I 

0.20 

0.10 

Arsenic 

<  0.080 

mg/l 

0.080 

0.040 

Barium 

0.028 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/l 

0.0010 

0.00050 

Cadmium 

<0.0040 

mg/l 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/l 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/l 

0.0060 

0.0030 

Iron 

<0.30 

mg/l 

0.30 

0.15 

Lead 

<  0.060 

mg/l 

0.060 

0.030 

Nickel 

<0.020 

mg/l 

0.020 

0.010 

Selenium 

<0.10 

mg/l 

0.10 

0.050 

Silver 

<  0.020 

mg/l 

0.020 

0.010 

Thallium 

<  0.050 

mg/l 

0.050 

0.025 

Zinc 

<0.10 

mg/l 

0.10 

0.050 

Antimony 

<0.20 

mg/l 

0.20 

0.10 

Boron 

<  0.040 

mg/l 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/l 

0.0080 

0.0040 

Molybdenum 

<0.040 

mg/l 

0.040 

0.020 

Vanadium 

0.0070 

mg/l 

0.0060 

0.0030 

Manganese 

0.0061 

mg/l 

0.0050 

0.0025 

Calcium 

14 

mg/l 

0.14 

0.070 

Magnesium 

8.8 

mg/l 

0.050 

0.025 

Sodium 

9.2 

mg/l 

0.80 

0.40 

Potassium 

<2.0 

mg/l 

2.0 

1.0 

Environmental  Laboratory- 
Bldg.  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1847 
(916)355-4780 
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EDL#  200163138 

Primary#  STSW  166 
Backup#  STSW  166 
Description  STSW  1 66 
Source  Type  WATER 
AGO  Site#  STSW  166 
Report  Distribution  EOPS,  R.  FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X1 1 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  04/14/05  13:30 
Sampler  BFI 

Smpl  Date-Time  04/14/05  07:36 


EPA  8021  HALOGENATED  VOLATILE  ORGANICS 


Instrument 
MPH  6890 


Date 

04/19/05  16:27 


Analyst 

E25639 


PRIMARY 


8021 B 


Constituent 

Result 

Units 

PQL 

MDL 

Vinyl  Chloride 

<0.50 

ug/l 

050 

025~ 

Dichlorodifluoromethane 

<  0.50 

ug/l 

0.50 

0.25 

Dichloromethane 

<0.50 

ug/l 

0.50 

0.25 

Trichlorofluoromethane 

<0.50 

ug/l 

0.50 

0.25 

1,1-Dichloroethene 

<0.50 

ug/l 

0.50 

0.25 

1,1-Dichloroethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloroethene  (cis/trans) 

<  0.50 

ug/l 

0.50 

0.25 

Chloroform 

<0.50 

ug/l 

0.50 

0.25 

Freon  113 

<0.50 

ug/l 

0.50 

0.25 

1 ,2-Dichloroethane 

<0.50 

ug/l 

0.50 

0.25 

1 ,1 , 1  -T  richloroethane 

<0.50 

ug/l 

0.50 

0.25 

Carbon  Tetrachloride 

<  0.50 

ug/l 

0.50 

0.25 

Bromodichloromethane 

<  0.50 

ug/l 

0.50 

0.25 

1,2-Dichloropropane 

<0.50 

ug/l 

0.50 

0.25 

Trichloroethene 

2.7 

ug/l 

0.50 

0.25 

1 , 1 ,2-T  richloroethane 

<0  50 

ug/l 

0.50 

0.25 

Dibromochloromethane 

<0.50 

ug/l 

0.50 

0.25 

Bromoform 

<0.50 

ug/l 

0.50 

0.25 

Tetrachloroethene 

<0.50 

ug/l 

0.50 

0.25 

1 ,1 ,2,2-Tetrachloroethane 

<0.50 

ug/l 

0.50 

0.25 

Chlorobenzene 

Data 

Suspeded  aldol  condensation  product 

Analyte  found  in  associated  blank 

Spiked  sample  recovery  not  within  control  limits 
Analyte  (ram  secondary  dilution  analysis 

Analyte  exceeds  calibration  range 

Estimated  concentration  due  to  an  interference 

<0.50 

G-  Duplicate  analysis  not  within  control  limits 

H-  Correlation  coefficient  for  MSA  less  than  0.995 

J-  Estimated  concentration 

M-  Duplicate  precision  not  met 

N-  Presumptive  evidence  ol  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 

ug/l 

0.50 

MDL- 

PQL- 

ND- 

FLG- 

0.25 

Definitions 

Method  Detection  Limit 
Practical  Quantitation  Lim 
Not  Detected  above  Ihe  M 
Data  Flag 

Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1847 
(916)355-4780 
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EDL  # 
Primary  # 
Backup  # 
Description 
Source  Type 
AGC  Site  # 
Report  Distribution 

200172551 

STSW166 

STSW  166 

WATER 

STSW  166 

EOPS,  R.  FRICKE,  FILE 

Submitter 

Charge  Number 
Chain  of  Custody 
Released  By 
Reed  Date-Time 
Sampler 
Smpl  Date-Time 

0330 

SAELNE2X11 

YES 

E23393 

08/15/05  14:35 

DH 

08/15/05  10:18 

I  EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0  j 

Instrument 

Date 

Analyst 

SamDle  Analyzed 

Dilution  Factor 

DIONEX  DX-500 

08/15/05  22:33 

E25619 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Chloride 

3.3 

mg/I 

0.10 

0.050 

Nitrate 

<0.10 

mg/I 

0.10 

0.050 

Sulfate 

9.2 

mg/I 

0.10 

0.050 

1  EPA  314.0  PERCHLORATE  BY  1C 

314.0  1 

Instrument 

Date 

Analyst 

SamDle  Analvzed 

Dilution  Factor 

DIONEX  DX-500-3 

08/25/05  13:20 

E70080 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Perchlorate 

100 

ug/l 

4.0 

1.0 

1  EPA  601 0  DISSOLVED  METALS,  ICP,  LIQUIDS 

301 0A 

601 0B  | 

Instrument 

Date 

Analyst 

Samole  Analvzed 

Dilution  Factor 

TJA-61E 

08/22/05  13:26 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Aluminum 

<0.20 

mg/I 

0.20 

0.10 

Barium 

0.028 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

<0.30 

mg/I 

0.30 

0.15 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<  0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<  0.040 

mg/I 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/1 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/I 

0.040 

0.020 

Vanadium 

0.0075 

mg/I 

0.0060 

0.0030 

Manganese 

0.0083 

mg/I 

0.0050 

0.0025 

Calcium 

14 

mg/I 

0.14 

0.070 

Magnesium 

8.9 

mg/I 

0.050 

0.025 

Sodium 

9.0 

mg/I 

0.80 

0.40 

Potassium 

<2.0 

mg/I 

2.0 

1.0 

Data  Flag  Definitions 

PefinitiQDS 

G-  Duplicate  analysis  not  within  control  limits 

MDL-  Method  Detection  Limit 

H-  Correlation  coefficient  for  MSA  less  than  0.995 

PQL-  Practical  Quantitation  Limit 

1  C-  Spiked  sample  recovery  not  within  control  limits  J-  Estimated  concentration 

ND  -  Not  Detected  above  the  MDL 

1  D-  Analyle  from  secondary  dilution  analysis 

M-  Duplicate  precision  not  met 

FLG-  Data  Flag 

E-  Anaivte  exceeds  calibration  range 

N-  Presumptive  evidence  ot  a  compound 

F-  Estimated  concentration  due  to  an  interference  S-  Concentration  determined  by  method  ot  standard  additions 

Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1847 
(916)355-4780 
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EDL  # 
Primary  # 
Backup  # 
Description 
Source  Type 
AGC  Site  # 
Report  Distribution 

200182729 

STSW  166 

STSW  166 

WATER 

STSW  166 

EOPS,  R.  FRICKE,  FILE 

Submitter 

Charge  Number 
Chain  of  Custody 
Released  By 
Reed  Date-Time 
Sampler 
Smpl  Date-Time 

0330 

SAELNE2X1 1 

YES 

E23393 

12/14/05  13:00 

KB 

12/14/05  10:15 

|  EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0  | 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500 

12/14/05  16:40 

E25619 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Fluoride 

0,12 

mg/I 

0.030 

0.015 

Chloride 

3.4 

mg/I 

0.10 

0.050 

Nitrite 

<  0.050 

mg/I 

0.050 

0.025 

Bromide 

0.34 

mg/I 

0.10 

0.050 

Nitrate 

0.13 

mg/I 

0.10 

0.050 

Phosphate 

0.52 

mg/I 

0.30 

0.15 

Sulfate 

9.4 

mg/I 

0.10 

0.050 

1  EPA  314.0  PERCHLORATE  BY  1C 

314.0 

Instrument 

Date 

Analyst 

Samole  Analyzed 

Dilution  Factor 

DIONEX  DX-600-B 

01/05/06  20:06 

E70080 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Perchlorate 

75 

ug/l 

4~0 

1.0 

1  EPA  6010  DISSOLVED  METALS,  ICP, 

LIQUIDS 

301 0A 

601 0B  | 

Instrument 

Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

TJA-61 E 

01/17/06  12:18 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Aluminum 

<0.20 

mg/I 

0.20 

0.10 

Arsenic 

<  0.080 

mg/I 

0.080 

0.040 

Barium 

0.029 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/t 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

<  0.30 

mg/I 

0.30 

0.15 

Lead 

<  0.060 

mg/I 

0.060 

0.030 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Selenium 

<0.10 

mg/I 

0.10 

0.050 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<  0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<  0.040 

mg/I 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/I 

0.040 

0.020 

Vanadium 

0.0064 

mg/I 

0.0060 

0.0030 

Manganese 

0.0085 

mg/I 

0.0050 

0.0025 

Calcium 

15 

mg/I 

0.14 

0.070 

Magnesium 

9.4 

mg/I 

0.050 

0.025 

Sodium 

9.4 

mg/I 

0.80 

0.40 

Potassium 

<2.0 

mg/l 

2.0 

1.0 

Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1 847 
{916)355-4780 
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A-  Suspected  aldol  condensation  product 
B-  Analyte  found  in  associated  blank 
C-  Spiked  sample  recovery  not  within  control  limits 
D-  Analyte  Irom  secondary  dilution  analysis 
E-  Analyle  exceeds  calibration  range 
F-  Estimated  concentration  due  to  an  interference 


G-  Duplicate  analysis  not  within  control  limits 

H-  Correlation  coefficient  for  MSA  less  than  0.995 

J-  Estimated  concentration 

M-  Duplicate  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


MDL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 


Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
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EDL  # 
Primary  # 
Backup  # 
Description 
Source  Type 
AGC  Site# 
Report  Distribution 

200187511 

STSW  1 66 

STSW 166 

WATER 

STSW  1 66 

EOPS,  R.  FRICKE,  FILE 

Submitter 

Charge  Number 
Chain  of  Custody 
Released  By 
Reed  Date-Time 
Sampler 
Smpl  Date-Time 

0330 

SAELNE2X1 1 

YES 

E23393 

02/14/06  12:30 

BH 

02/14/06  10:18 

1  EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0  I 

Instrument 

Date 

Analyst 

Samole  Analyzed 

Dilution  Factor 

DIONEX  DX-500 

02/14/06  17:31 

E25619 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Fluoride 

0.12 

mg/I 

0.030 

0.015 

Chloride 

3.3 

mg/I 

0.10 

0.050 

Nitrite 

<  0.050 

mg/I 

0.050 

0.025 

Bromide 

0.35 

mg/I 

0.10 

0.050 

Nitrate 

0.13 

mg/I 

0.10 

0.050 

Phosphate 

0.66 

mg/I 

0.30 

0.15 

Sulfate 

9.2 

mg/I 

0.10 

0.050 

EPA  314.0  PERCHLORATE  BY  1C 

314.0 

Instrument 

Date 

Analyst 

Samole  Analyzed 

Dilution  Factor 

DIONEX  DX-600-B 

02/27/06  16:50 

E70080 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Perchlorate 

110 

ug/l 

4.0 

1.0 

EPA  6010  DISSOLVED  METALS,  ICP,  LIQUIDS 

301 0A 

601 0B  1 

Instrument 

Date 

Analyst 

SamDle  Analyzed 

Dilution  Factor 

TJA-61 E 

02/22/06  11:26 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Aluminum 

<  0.20 

mg/I 

0.20 

0.10 

Arsenic 

<  0.080 

mg/I 

0.080 

0.040 

Barium 

0.030 

mg/I 

0.0060 

0.0030 

Beryllium 

<  0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

<0.30 

mg/I 

0.30 

0.15 

Lead 

<  0.060 

mg/I 

0.060 

0.030 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Selenium 

<0.10 

mg/I 

0.10 

0.050 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<0.040 

mg/I 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/I 

0.040 

0.020 

Vanadium 

0.0061 

mg/I 

0.0060 

0.0030 

Manganese 

0.0069 

mg/I 

0.0050 

0.0025 

Calcium 

15 

mg/I 

0.14 

0.070 

Magnesium 

9.6 

mg/I 

0.050 

0.025 

Sodium 

9.5 

mg/I 

0.80 

0.40 

Potassium 

<2.0 

mg/I 

2.0 

1.0 

Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1847 
(916)355-4780 
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EDL  #  200187511 
Primary#  STSW  166 
Backup  # 

Description  STSW  166 
Source  Type  WATER 
AGC  Site  #  STSW  166 
Report  Distribution  EOPS,  R.  FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X11 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  02/14/06  12:30 
Sampler  BH 

Smpl  Date-Time  02/14/06  10:18 


EPA  7060  DISSOLVED  ARSENIC,  GFAA 


Instrument 
PE  600 


Date 

03/13/06  12:01 


Analyst 

E70180 


PRIMARY 


Constituent 

Arsenic 


EPA  7421  DISSOLVED  LEAD,  GFAA 


Instrument 
PE  600 


Date 

03/22/06  11:28 


Analyst 

E70180 


PRIMARY 


0.00030 


Dilution  Factor 
1 


Constituent 


<  0.0020 


EPA  7470  DISSOLVED  MERCURY,  COLD  VAPOR 


Instrument 
PE  2380 


Date 

02/17/06  11:25 


Analyst 

E70180 


7470A 


Sample  Analyzed 
PRIMARY 


0.00060 


7470A 


Dilution  Factor 


Constituent 

Mercury 


<  0.00020 


EPA  7740  DISSOLVED  SELENIUM,  GFAA 


Instrument 
PE  600 


Date 

03/21/06  12:17 


Analyst 

E70180 


0.00020 


0.000080 


PRIMARY 


Constituent 

Selenium 


<  0.0020 


0.00060 


A-  Suspected  aldol  condensation  product 
B-  Analyte  found  in  associated  blank 
C-  Spiked  sample  recovery  not  within  control  limits 
D~  Analyte  from  secondary  dilution  analysis 
E-  Analyte  exceeds  calibration  range 
F-  Estimated  concentration  due  to  an  interference 


G-  Duplicate  analysis  not  within  control  limits 

H-  Correlation  coefficient  lor  MSA  less  than  0.995 

J-  Estimated  concentration 

M-  Duplicate  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


MOL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limit 
ND  -  Not  Delected  above  the  MDL 
FLG-  Data  Flag 


Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
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EDL  #  200193253 

Primary#  STSW  166 

Backup  # 

Description  STSW  166 

Source  Type  WATER 

AGC  Site  #  STSW  166 

Report  Distribution  R.  FRICKE,  EOPS,  FILE 

Submitter 

Charge  Number 
Chain  of  Custody 
Released  By 
Reed  Date-Time 
Sampler 
Smpl  Date-Time 

0330 

SAELNE2X1 1 

YES 

E23393 

05/01/06  14:25 

BH 

05/01/06  10:30 

EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0  1 

Instrument  Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

DIONEX  DX-500  05/03/06  13:09 

E25619 

PRIMARY 

1 

Comment  Nitrate,  Nitrite  and  Phosphate 

exceeded  hold  times. 

Constituent 

Result 

Units 

POL 

MDL 

FLG 

Fluoride 

0.38 

mg/I 

0.030 

0.015 

Chloride 

3.3 

mg/I 

0.10 

0.050 

Nitrite 

<  0.050 

mg/I 

0.050 

0.025 

J 

Nitrate 

<0.10 

mg/I 

0.10 

0.050 

J 

Phosphate 

0.33 

mg/I 

0.30 

0.15 

J 

Sulfate 

9.1 

mg/I 

0.10 

0.050 

EPA  6010  DISSOLVED  METALS,  ICP, 

LIQUIDS 

301 0A 

601 0B  | 

Instrument  Date 

Analyst 

Sample  Analyzed 

Dilution  Factor 

TJA-61E  05/11/06  12:54 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Aluminum 

<0.20 

mg/I 

0.20 

0.10 

Arsenic 

<  0.080 

mg/I 

0.080 

0.040 

Barium 

0.030 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

<0.30 

mg/I 

0.30 

0.15 

Lead 

<  0.060 

mg/I 

0.060 

0.030 

Nickel 

<  0.020 

mg/l 

0.020 

0.010 

Selenium 

<0.10 

mg/I 

0.10 

0.050 

Silver 

<  0.020 

mg/l 

0.020 

0.010 

Thallium 

<  0.050 

mg/l 

0.050 

0.025 

Zinc 

<0.10 

mg/l 

0.10 

0.050 

Antimony 

<  0.20 

mg/l 

0.20 

0.10 

Boron 

<  0.040 

mg/l 

0.040 

0.020 

Cobalt 

<  0.0080 

mg/l 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/l 

0.040 

0.020 

Vanadium 

<  0.0060 

mg/l 

0.0060 

0.0030 

Manganese 

0.016 

mg/l 

0.0050 

0.0025 

Calcium 

17 

mg/l 

0.14 

0.070 

Magnesium 

10 

mg/l 

0.050 

0.025 

Sodium 

10 

mg/l 

0.80 

0.40 

Potassium 

<  2.0 

mg/l 

2.0 

1.0 

Dgta  Flag  Definitions 

Definitions 

A-  Suspected  aldol  condensation  product  S-  Duplicate  analysis  not  within  control  limits 

MDL-  Method  Detection  Limit 

B-  Anafyte  found  in  associated  blank  H-  Correlation  coefficient  tor  MSA  less  than  0.995 

PQL-  Practical  Quantitation  Limit 

C-  Spiked  sample  recovery  not  within  control  limits  J-  Estimated  concentration 

ND  -  Not  Detected  above  the  MDL 

D-  Analyte  from  secondary  dilution  analysis  M-  Duplicate  precision  not  met 

FLG-  Data  Flag 

E-  Analyte  exceeds  calibration  range  N-  Presumptive  evidence  of  a  compound 

F-  Estimated  concentration  due  to  an  interference  S-  Concentration  determined  by  method  of  standard  additions 

Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1847 
(916)355-4780 
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EDL  # 
Primary  # 
Backup  # 
Description 
Source  Type 
AGO  Site  # 
Report  Distribution 

200202094 

STSW  166 

STSW  1 66 

WATER 

STSW  166 

EOPS,  R.  FRICKE,  FILE 

Submitter 

Charge  Number 
Chain  of  Custody 
Released  By 
Reed  Date-Time 
Sampler 
Smpl  Date-Time 

0330 

SAELNE2X1 1 

YES 

E23393 

08/25/06  13:25 

BB/FIP 

08/25/06  10:55 

1  EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0  j 

Instrument 

Date 

Analyst 

Samole  Analvzed 

Dilution  Factor 

DIONEX  DX-500 

08/25/06  17:18 

E24S59 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Fluoride 

0.12 

mg/I 

0.030 

0.015 

Chloride 

3.0 

mg/I 

0.10 

0.050 

Bromide 

0.22 

mg/I 

0.10 

0.050 

Nitrate 

0.68 

mg/I 

0.10 

0.050 

Phosphate 

<0.30 

mg/I 

0.30 

0.15 

Sulfate 

8.0 

mg/I 

0.10 

0.050 

1  EPA  601 0  DISSOLVED  METALS,  ICP, 

LIQUIDS 

301 0A 

601 0B  ] 

Instrument 

Date 

Analyst 

Samole  Analvzed 

Dilution  Factor 

TJA-61E 

09/15/06  10:58 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Aluminum 

<  0.20 

mg/I 

0.20 

0.10 

Arsenic 

<  0.080 

mg/I 

0.080 

0.040 

Barium 

0.028 

mg/I 

0.0060 

0.0030 

Beryllium 

<  0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<  0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

iron 

1.1 

mg/I 

0.30 

0.15 

Lead 

<  0.060 

mg/I 

0.060 

0.030 

Nickel 

<  0.020 

mg/t 

0.020 

0.010 

Selenium 

<0.10 

mg/I 

0.10 

0.050 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<  0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<  0.040 

mg/I 

0040 

0.020 

Cobalt 

<  0.0080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/I 

0.040 

0.020 

Vanadium 

0,0062 

mg/I 

0.0060 

0.0030 

Manganese 

0.021 

mg/I 

0.0050 

0.0025 

Calcium 

14 

mg/I 

0.14 

0.070 

Magnesium 

8.6 

mg/I 

0.050 

0.025 

Sodium 

9.3 

mg/I 

0.80 

0.40 

Potassium 

<  2.0 

mg/I 

2.0 

1.0 

Data  Flaa  Definitions 

Definitions 

G-  Duplicate  analysis  not  within  control  limits 

MDL-  Method  Detection  Limit 

H-  Correlation  coefficient  for  MSA  less  than  0.995 

PQL-  Practical  Quantitation  Limit 

C-  Spiked  sample  recovery  not  within  control  limits  J-  Estimated  concentration 

ND  -  Not  Detected  above  the  MDL 

|  D-  Analyte  from  secondary  dilution  analysis 

M-  Duplicate  precision  not  met 

FLG-  Data  Flag 

F-  Estimated  concentration  due  to  an  interference  S-  Concentration  determined  by  method  of  standard  additions 

Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1 847 
(916)355-4780 


Analysis  Report 
Page  1  of  1 
Reported  on:  19  SEP  2006 


EDL  #  200202290 
Primary#  STSW  166 
Backup#  STSW  166 
Description  STSW  166 
Source  Type  WATER 
AGC  Site  #  STSW  166 
Report  Distribution  EOPS,  R  FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X11 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  08/29/06  10:30 
Sampler  DH 

Smpl  Date-Time  08/25/06  10:55 


EPA  314.0  PERCHLORATE  BY  1C 


Instrument 
DIONEX  DX-600-B 


Date 

09/07/06  00:15 


Analyst 

E70080 


PRIMARY 


314.0 


Constituent 

Perchlorate 


EPA  8021  HALOGENATED  VOLATILE  ORGANICS 


Instrument 
MPH  6890 


Date 

08/30/06  13:15 


Analyst 

E24948 


PRIMARY 


8021 B 


Constituent 

Vinyl  Chloride 
Dichlorodifluoromethane 
Dichloromethane 
Trichlorofluoromethane 

1.1- Dichloroethene 

1.1- Dichloroethane 

1 .2- Dichloroethene  (cis/trans) 
Chloroform 

Freon  113 

1 .2- Dichloroethane 
1,1,1-Trichloroethane 
Carbon  Tetrachloride 
Bromodichloromethane 

1 .2- Dichloropropane 
Trichioroethene 

1 .1 .2- T  richloroethane 
Dibromochloromethane 
Bromoform 
Tetrachloroethene 

1 .1 .2.2- Tetrachloroethane 
Chlorobenzene 


A-  Suspected  aldol  condensation  product 
B-  Analyte  found  in  associated  blank 
C-  Spiked  sample  recovery  not  within  control  limits 
D-  Analyte  from  secondary  dilution  analysis 
E-  Analyto  exceeds  calibration  range 
F-  Estimated  concentration  due  to  an  interference 


G-  Duplicate  analysis  not  within  control  limits 

H-  Correlation  coefficient  for  MSA  less  than  0.995 

J-  Estimaled  concentration 

M-  Duplicate  precision  not  met 

N-  Presumptive  evidence  ot  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


MDL-  Method  Delection  Limit 
POL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 


Environmental  Laboratory 
Bldg,  02030,  P.0.  Box  15847 
Sacramento,  CA  95852-1 847 
(916)355-4780 
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EDL  #  200210789 
Primary#  STSW  166 
Backup  # 

Description  STSW  166 
Source  Type  WATER 
AGC  Site  #  STSW  166 
Report  Distribution  EOPS,  R.  FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X1 1 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  12/14/06  14:35 
Sampler  KB 

Smpl  Date-Time  12/14/06  09:45 


EPA  300.0  ANIONS  IN  WATER  BY  1C 


Instrument 
DIONEX  DX-500 


Date 

12/14/06  17:30 


Analyst 

E25619 


PRIMARY 


300.0 


Dilution  Factor 
1 


Constituent 

Fluoride 

Nitrite 

Bromide 

Nitrate 

Phosphate 


EPA  300.0  ANIONS  IN  WATER  BY  1C 


Instrument 
DIONEX  DX-500 


Date 

12/14/06  18:31 


Result 

Units 

PQL 

MDL 

0d  2 

mg/I 

0.030 

0.015 

<  0.050 

mg/I 

0.050 

0.025 

0.22 

mg/I 

0.10 

0.050 

0.15 

mg/I 

0.10 

0.050 

<0.30 

mg/I 

0.30 

0.15 

Analyst 

E25619 


PRIMARY 


300.0 


Dilution  Factor 
20 


Constituent 

Chloride 

Sulfate 


EPA  6010  DISSOLVED  METALS,  ICP,  LIQUIDS 


Result 

Units 

PQL 

MDL 

2.5 

mg/I 

2.0  ~ 

i7o 

7.6 

mg/I 

2.0 

1.0 

Instrument 

TJA-61E 


Date 

01/17/07  12:13 


Analyst 

E70180 


301 0A 


Sample  Analyzed 
PRIMARY 


601 0B 


Dilution  Factor 
1 


Constituent 

Aluminum 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Copper 

Iron 

Lead 

Nickel 

Selenium 

Silver 

Thallium 

Zinc 

Boron 

Cobalt 

Molybdenum 

Vanadium 

Manganese 

Calcium 

Magnesium 

Sodium 

Potassium 


Result 

Units 

PQL 

MDL 

<  0.20 

mg/I 

0.20 

aio~ 

<  0.080 

mg/I 

0  080 

0.040 

0.027 

mg/I 

0.0060 

0.0030 

<0.0010 

mg/I 

0,0010 

0.00050 

<  0.0040 

mg/I 

0.0040 

0.0020 

<  0.0080 

mg/I 

0,0080 

0.0040 

<  0.0060 

mg/I 

0.0060 

0.0030 

0.80 

mg/I 

0.30 

0.15 

<  0.060 

mg/I 

0.060 

0.030 

<  0.020 

mg/I 

0.020 

0.010 

<0.10 

mg/I 

0.10 

0.050 

<  0.020 

mg/I 

0.020 

0.010 

<  0.050 

mg/I 

0.050 

0.025 

<0.10 

mg/I 

0.10 

0.050 

<  0.040 

mg/I 

0.040 

0.020 

<  0.0080 

mg/I 

0.0080 

0.0040 

<  0.040 

mg/I 

0.040 

0.020 

0.0073 

mg/I 

0.0060 

0.0030 

0.0086 

mg/I 

0.0050 

0.0025 

14 

mg/I 

0.14 

0.070 

8.9 

mg/I 

0.050 

0.025 

9.4 

mg/I 

0.80 

0.40 

<  2.0 

mg/I 

2.0 

1.0 

Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1 847 
(916)355-4780 


Analysis  Report 
Page  2  of  2 
Reported  on;  12  FEB  2007 


A-  Suspected  aldol  condensation  product 
B-  Analyte  found  in  associated  blank 
C-  Spiked  sample  recovery  not  within  control  limits 
D-  Analyte  from  secondary  dilution  analysis 
E-  Analyte  exceeds  calibration  range 
F-  Estimated  concentration  due  to  an  interference 


G-  Duplicate  analysis  not  within  control  limits 

H-  Correlation  coefficient  for  MSA  less  than  0.995 

J-  Estimated  concentration 

M-  Duplicate  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


MDL-  Method  Detection  Limil 
PQL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 


Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
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Reported  on:  09  DEC  2004 


EDL#  200149708 

Submitter  0330 

Primary  #  STSW  38A 

Charge  Number  SAELNE2X1 1 

Backup  # 

Chain  of  Custody  YES 

Description  STSW  38A 

Released  By  E23393 

Source  Type  WATER 

Reed  Date-Time  1 1/09/04  16:55 

AGC  Site  #  STSW  38A 

Sampler  ML 

Report  Distribution  R.  FRICKE,  HOPS,  FILE 

Smpl  Date-Time  11/09/04  13:25 

EPA  314.0  PERCHLORATE  BY  1C 


314.0 


Instrument 
DIONEX  DX-500-3 


Date 

11/17/04  19:27 


Analyst 

E70080 


PRIMARY 


Constituent 

Perchlorate 

Di 

A-  Suspected  aldol  condensation  product 

B-  Analyte  found  in  associated  blank 

C-  Spiked  sample  recovery  not  within  control  limits 

D-  Analyte  from  secondary  dilution  analysis 

E-  Analyte  exceeds  calibration  range 

F-  Estimated  concentration  due  to  an  interference 


Result 

<T47o 


G-  Duplicate  analysis  not  within  control  limits 

H-  Correlation  coefficient  tor  MSA  less  than  0.995 

J-  Estimated  concentration 

M-  Duplicate  precision  no!  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


>QL  MDL 

<Co  To”  ” 

Definitions 

MDL-  Method  Detection  Limit 
POL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 


Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1 847 
(916)355-4780 
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EDL#  200162537 

Submitter  0330 

Primary#  STSW  38A 

Charge  Number  SAELNE2X1 1 

Backup  # 

Chain  of  Custody  YES 

Description  STSW  38A 

Released  By  E23393 

Source  Type  WATER 

Reed  Date-Time  04/06/05  14:45 

AGC  Site  #  STSW  38A 

Sampler  BH 

Report  Distribution  EOPS,  R.  FRICKE,  RLE 

Smpl  Date-Time  04/06/05  11:30 

Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
Sacramento.  CA  95852-1847 
(918)355-4780 


Analysis  Report 
Page  1  of  1 
Reported  on:  15  DEC  2004 


EDL#  200149680 
Primary  #  STSW  39A 
Backup  # 

Description  STSW  39A 
Source  Type  WATER 
AGC  Site  #  STSW39A 
Report  Distribution  R.  FRICKE,  EOPS,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X1 1 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  1 1/09/04  1 5:00 
Sampler  RH 

Smpl  Date-Time  11/09/04  12:55 


EPA  314.0  PERCHLORATE  BY  1C 


Instrument 
DIONEX  DX-500-3 


Date 

11/18/04  11:07 


Analyst 

E70080 


PRIMARY 


314.0 


Constituent 

Perchlorate 


A-  Suspected  atdol  condensation  product 

0-  Analyte  found  in  associated  blank 

C-  Spiked  sanple  recoveiy  not  within  control  timite 

D-  Analyte  from  secondary  dilution  analysis 

E-  Analyte  exceeds  calibration  range 

F-  Estimated  concentration  due  to  an  interference 


G-  Duplicate  analysis  not  within  control  limits 

H-  Correlation  coefficient  for  MSA  less  than  0.995 

J-  Estimated  concentration 

M-  Duplicate  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


Definitions 

MDL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Rag 


Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1847 
(916)355-4780 
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EDL#  200162751 

Submitter  0330 

Primary  #  STSW  39A 

Charge  Number  SAELNE2X11 

Backup  # 

Chain  of  Custody  YES 

Description  STSW39A 

Released  By  E23393 

Source  Type  WATER 

Reed  Date-Time  04/08/05  12:20 

AGC  Site  #  STSW  39A 

Sampler  BH 

Report  Distribution  EOPS,  R.  FRICKE,  FILE 

Smpl  Date-Time  04/08/05  09:12 

EPA  314.0  PERCHLORATE  BY  IC  314.0 

Instrument  Date  Analyst  Sample  Analyzed  Dilution  Factor 

DIONEX  DX-500-3  05/03/05  15:00  E70080  PRIMARY  50 


Constituent 

Result 

Units 

PQL 

MDL 

FLG 

Perchlorate 

4100 

ug/l 

200 

50 

.PataJIaaDsliniliana 

Definitions 

A-  Suspected  aldol  condensation  product 

B-  Anayte  found  in  associated  blank 

C-  Spiked  sample  recovery  not  within  control  limits 

D-  Analyte  from  secondary  dilution  analysis 

E-  Analyte  exceeds  calibration  range 

F-  Estimated  concentration  due  to  an  interference 

G-  Duplicate  analysis  not  within  control  limits 

H-  Correlation  coefficient  for  MSA  less  than  0.995 

J-  Estimated  concentration 

M-  Duplicate  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 

MDL-  Method  Detection  Limit 

PQL-  Practical  Quantitation  Limit 

ND  -  Not  Detected  above  the  MDL 

FLG-  Data  Flag 

IO<p<p> 


Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1 847 
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i 

I 

EDL  #  200149679 

Submitter  0330 

Primary  #  STSW  39B 

Charge  Number  SAELNE2X11 

Backup  # 

Chain  of  Custody  YES 

Description  STSW  39B 

Released  By  E23393 

Source  Type  WATER 

Reed  Date-Time  11/09/04  15:00 

AGC  Site  #  STSW  39B 

Sampler  RH 

Report  Distribution  R.  FRICKE,  EOPS,  FILE 

Smpl  Date-Time  11/09/04  11:30 

EPA  314.0  PERCHLORATE  BY  1C 


314.0 


Instrument 
DIONEX  DX-500-3 


Date 

11/18/04  10:53 


Analyst 

E70080 


PRIMARY 


Constituent 

Perchlorate 


Suspected  aldol  condensation  product 
Anatyte  found  in  associated  blank 
Spiked  sample  recovery  not  within  control  limits 
Analyte  from  secondary  dilution  analysis 
E-  Analyte  exceeds  calibration  range 
F-  Estimated  concentration  due  to  an  interference 


G-  Duplicate  analysis  not  within  control  limits 

H-  Correlation  coefficient  for  MSA  less  than  0.995 

J-  Estimated  concentration 

M-  Duplicate  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 


>QL  MDL 

40  15 

Ps/initipos 

MDL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
R_G-  Data  Flag 


Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1847 
(916)355-4780 


Analysis  Report 
Page  1  of  1 
Reported  on:  12  MAY  2005 


EDL  #  200162538 
Primary  #  STSW  39B 
Backup  # 

Description  STSW  39B 
Source  Type  WATER 
AGC  Site  #  STSW  39B 
Report  Distribution  EOPS,  R.  FRICKE,  FILE 


EPA  314.0  PERCHLORATE  BY  1C 


Instrument 

Date 

Analyst 

DIONEX  DX-500-3 

04/28/05  14:29 

E70080 

Constituent 

Result 

Submitter  0330 
Charge  Number  SAELNE2X11 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  04/06/05  14:45 
Sampler  BFI 

Smpl  Date-Time  04/06/05  13:39 


314.0 

Sample  Analyzed  Dilution  Factor 

PRIMARY  20 

Units  PQL  MDL  FLG 


Perchlorate 

980  ug/1 

80  20 

Pat; 

l  flag  p$finjtionS 

Pefinitions 

A-  Suspected  aldol  condensation  product 

8-  Analyte  found  in  associated  blank 

C-  Spiked  sample  recovery  not  within  control  limits 

D-  Anafyte  from  secondary  dilution  analysis 

E-  Analyte  exceeds  calibration  range 

F-  Estimated  concentration  due  to  an  interference 

G-  Duplicate  analysis  not  within  control  limits 

H-  Correlation  coefficient  for  MSA  less  than  0.995 

J-  Estimated  concentration 

M-  Duplicate  precision  not  met 

N-  Presumptive  evidence  of  a  compound 

S-  Concentration  determined  by  method  of  standard  additions 

MDL-  Method  Detection  Limit 

PQL-  Practical  Quantitation  Limit 

ND  -  Not  Detected  above  the  MDL 

FLG-  Data  Flag 

Environmental  Laboratory 
Bldg.  02030,  P.O.  Box  15847 
Sacramento,  CA  95852-1847 
(916)355-4780 
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EDL  #  200138921 

Submitter  0330 

Primary#  80A-0701-1050 

Charge  Number 

SAELNE2X1 1 

Description  80A-0701-1050 

Chain  of  Custody 

YES 

Source  Type  LIQUID 

Released  By 

E23393 

Sampler  GB 

Reed  Date-Time 

07/01/04  13:25 

Report  Distribution  R.FRICKE,  FILE 

Smpl  Date-Time 

07/01/04  10:50 

EPA  300.0  ANIONS  IN  WATER  BY  1C 

300.0 

Instrument  Date 

Analyst 

Samole  Analvzed 

Dilution  Factor 

DIONEX  DX-500  07/01/04  14:43 

E66526 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Fluoride 

0.12 

mg/I 

0.030 

0.015 

Chloride 

2.3 

mg/I 

0.10 

0.050 

Bromide 

<0.10 

mg/I 

0.10 

0.050 

Nitrate 

0.63 

mg/I 

0.10 

0.050 

Phosphate 

<0.30 

mg/I 

0.30 

0.15 

Sulfate 

8.2 

mg/I 

0.10 

0.050 

EPA  314.0  PERCHLORATE  BY  1C 

314.0 

Instrument  Date 

Analvst 

SamDle  Analvzed 

Dilution  Factor 

DIONEX  DX-500-3  07/07/04  13:53 

E70080 

PRIMARY 

10 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Perchlorate 

1300 

ug/l 

40 

10 

1  EPA  6010  DISSOLVED  METALS,  ICP,  LIQUIDS 

301 0A 

601 0B 

Instrument  Dat? 

Analyst 

SamDle  Analvzed 

Dilution  Factor 

TJA-61E  07/09/04  12:18 

E70180 

PRIMARY 

1 

Constituent 

Result 

Units 

PQL 

MDL  FLG 

Aluminum 

<0.20 

mg/I 

0.20 

0.10 

Barium 

0.017 

mg/I 

0.0060 

0.0030 

Beryllium 

<0.0010 

mg/I 

0.0010 

0.00050 

Cadmium 

<0.0040 

mg/I 

0.0040 

0.0020 

Chromium 

<  0.0080 

mg/I 

0.0080 

0.0040 

Copper 

<  0.0060 

mg/I 

0.0060 

0.0030 

Iron 

<0.30 

mg/I 

0.30 

0.15 

Nickel 

<  0.020 

mg/I 

0.020 

0.010 

Silver 

<  0.020 

mg/I 

0.020 

0.010 

Thallium 

<  0.050 

mg/I 

0.050 

0.025 

Zinc 

<0.10 

mg/I 

0.10 

0.050 

Antimony 

<0.20 

mg/I 

0.20 

0.10 

Boron 

<0.040 

mg/I 

0.040 

0.020 

Cobalt 

<00080 

mg/I 

0.0080 

0.0040 

Molybdenum 

<  0.040 

mg/I 

0.040 

0.020 

Vanadium 

<  0.0060 

mg/I 

0.0060 

0.0030 

Manganese 

0.012 

mg/I 

0.0050 

0.0025 

Calcium 

9.9 

mg/I 

0.14 

0.070 

Magnesium 

6.3 

mg/I 

0.050 

0.025 

Sodium 

7.3 

mg/I 

0.80 

0.40 

Potassium 

<2.0 

mg/I 

2.0 

1.0 

Environmental  Laboratory 
Bldg.  02030,  P.O,  Box  15847 
Sacramento,  CA  95852-1847 
(916)355-4780 


Analysis  Report 
Page  2  of  2 
Reported  on:  16  AUG  2004 


EDL  #  200138921 
Primary#  80A-0701-1050 
Description  80A-0701-1050 
Source  Type  LIQUID 
Sampler  GB 

Report  Distribution  R.FRICKE,  FILE 


Submitter  0330 
Charge  Number  SAELNE2X11 
Chain  of  Custody  YES 
Released  By  E23393 
Reed  Date-Time  07/01/04  13:25 
Smpl  Date-Time  07/01/04  10:50 


EPA  7060  DISSOLVED  ARSENIC,  GFAA 


Instrument 
PE  600 


Date 

08/03/04  09:19 


Analyst 

E70180 


PRIMARY 


Constituent 


EPA  7421  DISSOLVED  LEAD,  GFAA 


Instrument 
PE  600 


Date 

08/04/04  09:49 


<  0.0020 


Analyst 

E70180 


PRIMARY 


0.00030 


Constituent 


<  0.0020 


EPA  7470  DISSOLVED  MERCURY,  COLD  VAPOR 


Instrument 
PE  2380 


Date 

07/07/04  10:55 


Analyst 

E70180 


7470 A 


PRIMARY 


0.00060 


747 OA 


Dilution  Factor 
1 


Constituent 

Mercury 


:  0.00020 


EPA  7740  DISSOLVED  SELENIUM,  GFAA 


Instrument 
PE  600 


Date 

08/05/04  10:41 


Analyst 

E70180 


0.00020 


PRIMARY 


0.000080 


Dilution  Factor 
1 


Constituent 

Selenium 


Result 

<06620“ 


0.00060 


A-  Suspected  aidol  condensation  product 
B-  Analyte  detected  in  blank 

C-  Spiked  sample  recoveiy  not  within  control  limits  (EPA  N) 

0-  Compound  ran  at  second  dilution 
E-  Analyte  exceeds  calibration  range 

F-  Estimated  concentration  due  to  presence  of  an  interference  (EPA  N) 


G-  Duplicate  analysis  not  within  control  limils  (EPA*) 

H-  Correlation  coefficient  for  MSA  less  than  0.995  (EPA  -t-) 

J-  Estimated  Value 

M-  Duplicate  injection  precision  not  met 
N-  Presumptive  evidence  ol  a  compound 
S-  Concentration  determined  by  method  of  standard  additions 


MDL-  Method  Detection  Limit 
PQL-  Practical  Quantitation  Limit 
ND  -  Not  Detected  above  the  MDL 
FLG-  Data  Flag 


Calscience  Environmental  Laboratories 


August  13,  2003 


1  rr 


Scott  Felton 
GeoSyntec  Consultants 
1500  Newell  Avenue,  Ste.  800 
Walnut  Creek,  CA  94596-5181 


Subject:  Calscience  Work  Order  No.: 
Client  Reference: 


03-08-0220 

Aerojet  -WNN  /  TR0018/18 


Dear  Client: 

Enclosed  is  an  analytical  report  for  the  above-referenced  project.  The  samples 
included  in  this  report  were  received  8/6/2003  and  analyzed  in  accordance  with 
the  attached  chain-of-custody. 

Unless  otherwise  noted,  all  analytical  testing  was  accomplished  in  accordance  with  the 
guidelines  established  in  our  Quality  Assurance  Program  Manual,  applicable  standard 
operating  procedures,  and  other  related  documentation.  The  original  report  of  any 
subcontracted  analysis  is  provided  herein,  and  follows  the  standard  Calscience  data 
package.  The  results  in  this  analytical  report  are  limited  to  the  samples  tested  and  any 
reproduction  thereof  must  be  made  in  its  entirety. 

If  you  have  any  questions  regarding  this  report,  please  do  not  hesitate  to  contact 
the  undersigned. 


Sincerel 


fe  Environmental 
Laboratories,  Inc, 
Stephen  Nowak 
Project  Manager 


Michael  J^Crisostomo 
Quality  Assurance  Manager 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432 


TEL:  (714)895-5494 


FAX:  (71 4)  894-7501 


ANALYTICAL  REPORT 


Parameter 


Chemical  Oxygen  Demand  ND 


Qual  Units 

mg/L 


Parameter 

Chemical  Oxygen  Demand 


MW1  -0805-0845 


Parameter 

Chemical  Oxygen  Demand 


38A-0805-1045 


Parameter 

Chemical  Oxygen  Demand 


Method  Blank 


Parameter 

Chemical  Oxygen  Demand 


RL  DF  Qua] 

5.0  1 


03-08-0220-4  08/05/03 


RL  DF  Qual 

5.0  1 


03-08-0220-5  08/05/03 


RL  DF  Qual 

5.0  1 


099-05-062-1,529  N/A 


Units 

mg/L 


Aqueous 


Units 

mg/L 


Aqueous 


Units 

mg/L 


Aqueous 


Units 

mg/L 


N/A  08/07/03  308070DB1 


N/A  08/07/03  308070DB1 


N/A  08/07/03  308070DB1 


ANALYTICAL  REPORT 


gi,  aiscience 
US  n  vironmen  iai 
iS  aboratories,  Inc. 


GeoSyntec  Consultants 

1500  Newell  Avenue,  Ste.  800 
Walnut  Creek,  CA  94596-5181 

Project:  Aerojet  -WNN  /  TR001 8/1 8 

Date  Received: 

Work  Order  No: 
Preparation: 

Method: 

08/06/03 

03-08-0220 

N/A 

EPA  376.2 

Page  1  of  1 

Lab  Sample 

Date 

Date 

Date 

Client  Sample  Number 

Number 

Collected 

Matrix 

Prepared 

Analyzed 

QC  Batch  ID 

39B-0804-1445 

03-08-0220-1 

08/04/03 

Aqueous 

N/A 

08/07/03 

30807SB1 

Parameter 

Result 

RL  DF 

Qual 

Units 

Sulfide 

ND 

0.050  1 

mg/L 

39A-0804-1720 

03-08-0220-2 

08/04/03 

Aqueous 

N/A 

08/07/03 

30807SB1 

Parameter 

Result 

RL  DF 

Qual 

Units 

Sulfide 

ND 

0.050  1 

mg/L 

138A-0805-0830 

03-08-0220-3 

08/05/03 

Aqueous 

W/AA/G; 

08/07/03 

30807SB1 

Parameter 

Result 

RL  DF 

Qual 

Units 

Sulfide 

ND 

0.050  1 

mg/L 

MW1  -0805-0845 

03-08-0220-4 

08/05/03 

Aqueous 

N/A 

08/07/03 

30807SB1 

Parameter 

Result 

RL  DF 

Qual 

Units 

Sulfide 

ND 

0.050  1 

mg/L 

38A-0805-1045 

03-08-0220-5 

08/05/03 

Aqueous 

N/A 

08/07/03 

30807SB1 

Parameter 

Result 

RL  DF 

Qual 

Units 

Sulfide 

ND 

0.050  1 

mg/L 

Method  Blank 

099-05-089-1,402 

N/A 

Aqueous 

N/A 

08/07/03 

30807SB1 

Parameter 

Result 

RL  DF 

Qual 

Units 

Sulfide 

ND 

0.050  1 

mg/L 

RL  -  Reporting  Limit  ,  DF  -  Dilution  Factor  ,  Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  GA  92841-1432  ®  TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


ANALYTICAL  REPORT 


1500  Newell  Avenue,  Ste.  800 
Walnut  Creek,  CA  94596-5181 


Project:  Aerojet -WNN  /  TR001 8/1 8 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


03-08-02; 


EPA  405 


Page  1  o 


Client  Sample  Number 


Lab  Sample 
Number 


Date 

Collected  Matrix 


Date  Date 

Started  Ended  QC  Batch  ID 


39B-0804-1445 


03-08-0220-1 


08/04/03  Aqueous 


08/06/03 


08/11/03  30806BODB1 


Parameter 


Result 


Biochemical  Oxygen  Demand  ND 


RL 

1.0 


DF 


Qual 


Units 

mg/L 


39A-0804-1 720 


03-08-0220-2 


08/04/03  Aqueous 


08/06/03 


08/11/03  30806BODB1 


Parameter  Result  RL 

Biochemical  Oxygen  Demand  ND  1 .0 


DF 


Qual 


Units 


mg/L 


1 38A-0805-0830 


03-08-0220-3 


08/05/03  Aqueous 


08/06/03 


08/11/03  30806BODB1 


Parameter  Result  RL 

Biochemical  Oxygen  Demand  ND  1.0 


DF 


Qual 


Units 

mg/L 


MW1  -0805-0845 


03-08-0220-4 


08/05/03  Aqueous 


08/06/03 


08/11/03  30806BODB1 


Parameter  Result  RL 

Biochemical  Oxygen  Demand  ND  1.0 


DF 


Qual 


Units 

mg/L 


38A-0805-1045 


03-08-0220-5 


08/05/03  Aqueous  08/06/03 


08/11/03  30806BODB1 


Parameter 


Result 


Biochemical  Oxygen  Demand  ND 


RL 

1.0 


DF 


Qual 


Units 

mg/L 


Method  Blank 


099-05-054-1,314 


N/A 


Aqueous  08/06/03 


08/11/03  30806BQDB1 


Parameter  Result  RL 

Biochemical  Oxygen  Demand  ND  1.0 


DF 


Qual 


Units 


mg/L 


GeoSyntec  Consultants 
1500  Newell  Avenue,  Ste.  800 
Walnut  Creek,  CA  94596-5181 


08/06 

03-08-0; 


Project:  Aerojet  -WNN  /  TR001 8/1 8 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


3/03 
22C 
N/A 
EPA  376.2 


Quality  Control  Sample  ID 


Matrix 


Instrument 


Date  Date 

Prepared:  Analyzed: 


Duplicate  Batch 
Number 


GeoSyntec  Consultants 
1500  Newell  Avenue,  Ste.  800 
Walnut  Creek,  CA  94596-5181 


08/06 

03-08-0. 


Project:  Aerojet  -WNN  /  TR001 8/1 8 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


3/03 
220 
N/A 
EPA  405,1 


Quality  Control  Sample  ID 


Matrix  Instrument 


Date 

Started: 


Date 

Ended: 


Duplicate  Batch 
Number 


03-08-0193-8 


Aqueous  BOD  1  08/06/03  08/11/03  30806BODD1 


alscience 


GLOSSARY  OF  TERMS  AND  QUALIFIERS 


Definition 


Not  detected  at  indicated  reporting  limit. 


WORK  ORDER#: 


03 


SAMPLE  RECEIPT  FOR 


CLIENT:  S  zt  Tcv^? ^ *-*  S. 


TEMPERATURE  -  SAMPLES  RECEIVED  BY: 
CALSCIENCE  COURIER: 

_ Chilled,  cooler  with  temperature  blank  provided. 

_ Chilled,  cooler  without  temperature  blank. 

_ Chilled  and  placed  in  cooler  with  wet  ice. 

_ Ambient  and  placed  in  cooler  with  wet  ice. 

_ Ambient  temperature. 

_ °C  Temperature  blank. 


LABORATORY  (Other  than  Calscience  Courier): 

_ °C  Temperature  blank. 

,L  °C  IR  thermometer. 

_ Ambient  temperature. 


CUSTODY  SEAL  INTACT: 

Sample(s):  Cooler: 

No  (Not  Intact) : 

Not  Applicable  (N/A):  ^j) 

Initial:  "" 

SAMPLE  CONDITION: 


Chain-Of-Custody  document(s)  received  with  samples . 

Sample  container  label(s)  consistent  with  custody  papers. 

Sample  container(s)  intact  and  good  condition . 

Correct  containers  for  analyses  requested . 

Proper  preservation  noted  on  sample  label(s) . 

VOA  vial(s)  free  of  headspace . 

Tedlar  bag(s)  free  of  condensation . 


COMMENTS: 


Si m  n  wironmen  tal 
it  aboratories,  Inc, 


August  25,  2003 


Scott  Felton 

GeoSyntec  Consultants 
1500  Newell  Avenue,  Ste.  800 
Walnut  Creek,  CA  94596-5181 


Subject:  Calscience  Work  Order  No.: 
Client  Reference: 


03-08-0849 

Aerojet  -WNN  /  TR0018/18 


Dear  Client: 

Enclosed  is  an  analytical  report  for  the  above-referenced  project.  The  samples 
included  in  this  report  were  received  8/15/2003  and  analyzed  in  accordance  with 
the  attached  chain-of-custody. 

Unless  otherwise  noted,  all  analytical  testing  was  accomplished  in  accordance  with  the 
guidelines  established  in  our  Quality  Assurance  Program  Manual,  applicable  standard 
operating  procedures,  and  other  related  documentation.  The  original  report  of  any 
subcontracted  analysis  is  provided  herein,  and  follows  the  standard  Calscience  data 
package.  The  results  in  this  analytical  report  are  limited  to  the  samples  tested  and  any 
reproduction  thereof  must  be  made  in  its  entirety. 

If  you  have  any  questions  regarding  this  report,  please  do  not  hesitate  to  contact 
the  undersigned. 


Sincerely 


:e  Environmental 
Laboratories,  Inc. 
Stephen  Nowak 
Project  Manager 


Michajel  J.  Crisostomo 
Quality  Assurance  Manager 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432 


TEL:  (71 4)  895-5494 


FAX:  (714)  894-7501 


IL.  alscience 

nvironmental 
L  aboratories .  Inc. 


ANALYTICAL  REPORT 


GeoSyntec  Consultants 

1500  Newell  Avenue,  Ste.  800 

Walnut  Creek,  CA  94596-5181 

Project:  Aerojet -WNN  /  TR001 8/1 8 

Date  Received: 

Work  Order  No: 

Preparation: 

Method: 

08/1 5/03 
03-08-0849 

N/A 

RSK-175M 

Page  1  of  1 

Lab  Sample 

Date 

Date 

Date 

Client  Sample  Number 

Number 

Collected 

Matrix 

Prepared 

Analyzed 

QC  Batch  ID 

EW-1 -081 4-0720 

03-08-0849-1 

08/14/03 

Aqueous 

N/A 

08/18/03 

03081 8L01 

Parameter 

Result 

EL 

DF  Qual  Units 

Parameter 

Result 

EL 

DF  Qual  Units 

Methane 

ND 

1.00 

1  ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1  ug/L 

EW-2-0814-0915 

03-08-0849-2 

08/14/03 

Aqueous 

N/A 

030818L01 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1.00 

1  ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1  ug/L 

MW-1  -0813-1415 

03-08-0849-3 

08/13/03 

Aqueous 

N/A 

08/18/03 

030818L01 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

EL 

DF  Qual  Units 

Methane 

ND 

1.00 

1  ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1  ug/L 

MW-2-0814-0840 

03-08-0849-4 

08/14/03 

Aqueous 

N/A 

08/18/03 

030818L01 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1.00 

1  ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1  ug/L 

Method  Blank 

099-12-010-391 

N/A 

Aqueous 

N/A 

08/18/03 

03081 8L01 

Parameter 

Result 

EL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1.00 

1  ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1  ug/L 

GeoSyntec  Consultants 
1500  Newell  Avenue.  Ste.  800 
Walnut  Creek,  CA  94596-5181 


ANALYTICAL  REPORT 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


08/15/ 

03-08-08 

h 

EPA41( 


Project:  Aerojet  -WNN  /  TR001 8/1 8  Page  1 


Client  Sample  Number 

Lab  Sample 

Number 

Date 

Collected 

Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

EW-1  -0814-0720 

03-08-0849-1 

08/14/03 

Aqueous 

N/A 

08/18/03 

30818ODB1 

Parameter 

Result 

EL  df 

Qual 

Units 

Chemical  Oxygen  Demand 

ND 

5.0  1 

mg/L 

EW-2-0814-091 5 

03-08-0849-2 

08/14/03 

Aqueous 

N/A 

08/18/03 

30818ODB1 

Parameter 

Result 

RL  DF 

Qual 

Units 

Chemical  Oxygen  Demand 

ND 

5.0  1 

mg/L 

Method  Blank 

099-05-062-1,535 

'PA 

Aqueous 

N/A 

08/18/03 

30818ODB1 

Parameter 


Result  RL  DF  Qual  Units 


Chemical  Oxygen  Demand 


ND 


5.0 


1 


mg/L 


ANALYTICAL  REPORT 


fn,  atscience 
&ggg  nvironmental 


Jar  aboratories,  Inc, 


GeoSyntec  Consultants 

1500  Newell  Avenue,  Ste.  800 

Walnut  Creek,  CA  94596-5181 

Project:  Aerojet -WNN  /  TR001 8/1 8 

Date  Received: 

Work  Order  No: 
Preparation: 

Method: 

08/1  5/03 

03-08-0849 

N/A 

EPA  376.2 

Page  1  of  1 

Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected  Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

EW-1 -0814-0720 

03-08-0849-1 

08/14/03  Aqueous 

N/A 

08/19/03 

30819SB2 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Sulfide 

ND 

0.050 

1 

mg/L 

EW-2-0814-091 5 

03-08-0849-2 

08/14/03 

Aqueous 

N/A 

08/19/03  3081 9SB2 

Parameter 

Result 

Rk 

DF 

Qual 

Units 

Sulfide 

ND 

0.050 

1 

mg/L 

Method  Blank 

099-05-089-1,411 

N/A 

Aqueous; 

N/A 

08/19/03  3081 9SB2 

Parameter 


Result  RL  DF 


Qual  Units 


Sulfide 


ND  0.050 


mg/L 


IRL  -  Reporting  Limit 

.  I 


DF  -  Dilution  Factor 


Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432  *  TEL;  (714)  895-5494 


FAX:  (714)  894-7501 


ANALYTICAL  REPORT 


aiscmnce 
£  nvironmental 
Mm  ahoratories ,  Inc, 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


GeoSyntec  Consultants 
1500  Newell  Avenue,  Ste,  800 
Walnut  Creek,  CA  94596-5181 


03-08-Ot 


EPA40 


Project:  Aerojet  -WNN  /  TR0018/18  Page  1 

Lab  Sample  Date  Date  Date 

Client  Sample  Number _ Number _ Collected _ ^atrix _ Started _ Ended  QC  Batch  ID 

EW-1 -0814-0720  03-08-0849-1  08/14/03  Aqueous  08/15/03  08/20/03  30815BODB1 


Parameter  Result  RL  DF  Qual  Units 

Biochemical  Oxygen  Demand  ND  1.0  1  mg/L 

EW-2-0814-0915  03-08-0849-2  08/14/03  Aqueous  08/15/03  08/20/03  30815BODB1 


Parameter  Result  RL  DF  Qual  Units 

Biochemical  Oxygen  Demand  ND  1.0  1  mg/L 

Method  Blank  099-05-054-1,324  N/A  Aqueous  08/15/03  08/20/03  30815BODB1 


Parameter  Result  RL  DF  Qual  Units 

Biochemical  Oxygen  Demand  ND  1.0  1  mg/L 


ANALYTICAL  REPORT 


Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

Surroaates: 

ND 

REC  (%) 

0.10 

Control 

1 

Qual 

mg/L 

Hexafluoro-2-propanol 

83 

Limits 

63-147 

EW-2-0814-0915  03-08-0849-2  08/14/03  Aqueous  N/A  08/15/03  03081 5L01 


Parameter 

Result 

EL 

DF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surroaates: 

REC  (%) 

Control 

Limits 

Qual 

Hexafluoro-2-propanol 

89 

63-147 

MW-1-0813-1415  03-08-0849-3  08/13/03  Aqueous  N/A  08/15/03  030815L01 


Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surroaates: 

REC  (%) 

Control 

Limits 

Qual 

Hexafluoro-2-propanol 

91 

63-147 

MW-2-0814-0840  03-08-0849-4  08/14/03  Aqueous  N/A  08/15/03  030815L01 


Parameter 

Result 

RL 

DF 

Ethanol 

ND 

0.10 

1 

Surroaates: 

REC  (%) 

Control 

Limits 

Hexafluoro-2-propanol 

95 

63-147 

Method  Blank 

099-12-006-800 

Parameter 

Result 

RL 

DF 

Ethanol 

ND 

0.10 

1 

Surroaates: 

REC  (%) 

Control 

Limits 

63-147 


Qual  Units 

mg/L 

Qual 

N/A  Aqueous  N/A  08/15/03  03081 5L01 

Qual  Units 

mg/L 

Qual 


Hexafluoro-2-propanol 


83 


nence 


ANALYTICAL  REPORT 


aisc 

S  nvironmental 
Sm  aboratories,  inc. 


GeoSyntec  Consultants 

1500  Newell  Avenue,  Ste.  800 

Walnut  Creek.  CA  94596-5181 

Project:  Aerojet -WNN  /  TR001 8/1 8 

Date  Received: 

Work  Order  No: 

Preparation: 

Method: 

08/15/03 

03-08-0849 

N/A 

HPLC/UV 

Page  1  of  2 

Lab  Sample 

Date 

Date 

Date 

Client  Sample  Number 

Number 

Collected  Matrix 

Prepared 

Analyzed 

QC  Batch  ID 

EW-1 -0814-0720 

03-08-0849-1 

08/14/03  Aqueous 

WEM 

030819L12 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1  mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

1.8 

1.0 

1  mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1  mg/L 

Surroaates: 

REC  t%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

100 

80-120 

EW-2-0814-0915 

03-08-0849-2 

08/14/03  Aqueous 

N/A 

08/20/03 

030819L12 

Parameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surroaates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

97 

80-120 

MW-1-0813-1415 

03-08-0849-3 

08/13/03  Aqueous 

N/A 

08/20/03 

030819L12 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0,50 

1  mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

3  7 

1.0 

1  mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1  mg/L 

Surroaates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

97 

80-120 

MW-2-081 4-0840 

03-08-0849-4 

08/14/03  Aqueous 

N/A 

08/20/03 

030819L12 

Parameter 

Result 

EL 

OF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

2.9 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surroaates: 

REC  (%) 

Control 

Qual 

Limits 

80-120 


Dibromopropionic  Acid 


97 


ANALYTICAL  REPORT 


1500  Newell  Avenue.  Ste.  800 
Walnut  Creek.  CA  94596-5181 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


03-08-08- 


HPLC/l 


Project:  Aerojet  -WNN  /  TR001 8/1 8 


Page  2  o 


Client  Sample  Number 


Lab  Sample 
Number 


Date 

Collected 


Matrix 


Date 

Prepared 


Date 

Analyzed 


QC  Batch  ID 


Method  Blank 


099-12-016-8 


N/A 


Aqueous 


N/A 


08/19/03  030819L12 


Parameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surrogates: 

REC  <%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid  94  80-120 


Mm  alscience 

JUr  .  .  ,  Quality  Control  -  Duplicate 

Environmental  3  r 

Mm  Bboratories,  Inc „ 


GeoSyntec  Consultants 

1500  Newell  Avenue,  Ste.  800 

Walnut  Creek,  CA  94596-5181 

Project:  Aerojet  -WNN  /  TR001 8/1 8 

Date  Received: 
Work  Order  No: 
Preparation: 
Method: 

08/15/03 
03-08-0849 
N/A 
EPA  405.1 

Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Started: 

Date 

Ended: 

Duplicate  Batch 
Number 

03-08-0842-6 

Aqueous 

BOD  1 

08/15/03 

^IBMP 

30815BODD1 

Parameter 

Samole  Cone 

DUP  Cone 

RPD 

RPD  CL 

Qualifiers 

Biochemical  Oxygen  Demand 

ND 

ND 

NA 

0-25 

7440  Lincoln  Way,  Garden  Grove,  CA  92841 -1432 


TEL:  (714)  895-5494 


FAX:  (71 4)  894-7501 


Quality  Control  -  Duplicate 


Hh,  alscience 
j§S  nvironmentai 
J m  aboratories ,  Inc, 


GeoSyntec  Consultants 
1500  Newell  Avenue,  Ste.  800 
Walnut  Creek,  CA  94596-5181 

Project:  Aerojet -WNN  /  TR001 8/1 8 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


08/15/03 
03-08-0849 
N/A 
EPA  410.4 


Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared: 

Date 

Analyzed: 

Duplicate  Batch 
Number 

03-08-0826-1 

Aqueous 

UV  3 

N/A 

30818ODD1 

Parameter 

DUP  Cone 

REE 

RPD  CL 

Qualifiers 

Chemical  Oxygen  Demand 

300 

310 

2 

0-25 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432 


TEL:  (71 4)  895-5494 


FAX:  (71 4)  894-7501 


GeoSyntec  Consultants 
1500  Newell  Avenue,  Ste.  800 
Walnut  Creek,  CA  94596-5181 

Project:  Aerojet  -WNN  /  TR001 8/1 8 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


08/15/03 
03-08-0849 
N/A 
EPA  376.2 


Quality  Control  Sample  ID 


Matrix 


Instrument 


Date  Date 

Prepared:  Analyzed: 


Duplicate  Batch 
Number 


03-08-0950-4 


Aqueous  N/A  N/A  08/19/03  30819SD2 


Parameter 

Samole  Cone 

DUP  Cone 

REE 

RPD  CL 

Qualifiers 

Sulfide 

ND 

ND 

NA 

0-25 

u 


rh  M 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432  ®  TEL:  (714)  895-5494  •  Ffi 


X:  (714)89. 


alscience 


SSn  n  vironmen  tai 
tm  aboratories ,  Inc . 


Quality  Control  -  Spike/Spike  Duplicate 


GeoSyntec  Consultants 

Date  Received: 

08/15/03 

1500  Newell  Avenue,  Ste,  800 

Work  Order  No: 

03-08-0849 

Walnut  Creek,  CA  94596-5181 

Preparation: 

N/A 

Project:  Aerojet -WNN  /  TR001 8/1 8 

Method: 

EPA  8015B 

Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed 

MS/MSD  Batch 
Number 

03-08-0844-1 

Aqueous 

GC12 

N/A 

08/15/03 

03081 5S01 

Parameter 

MS  %REC 

MSD %REC 

%REC  CL 

RPD 

RPD  CL 

Qualifiers 

Methanol 

88 

97 

64-118 

10 

0-20 

Ethanol 

87 

92 

73-109 

6 

0-23 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1 432  •  TEL:  (71 4)  895-5494 


# 


FAX:  (71 4)  894-7501 


GeoSyntec  Consultants 
1500  Newell  Avenue,  Ste.  800 
Walnut  Creek,  CA  94596-5181 

Project:  Aerojet  -WNN  /  TR001 8/1 8 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


08/15/03 

03-08-0849 

N/A 


EPA  8015B 


Date  Date  LCS/LCSD  Batch 

Quality  Control  Sample  ID  Matrix  Instrument  Prepared  Analyzed  Number 

099-12-006-800  Aqueous  GC12  N/A  08/15/03  03081 5L01 


Parameter 

LCS  %REC 

LCSD %REC 

%REC  CL 

RPD 

RPD  CL 

Qualifiers 

Methanol 

91 

103 

69-117 

12 

0-22 

Ethanol 

103 

94 

76-112 

9 

0-19 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432  •  TEL:  (714)  895-5494  • 


FAX:  (714)  894-7 


Quality  Control  -  Spike/Spike  Duplicate 


GeoSyntec  Consultants 

Date  Received: 

08/15/03 

1500  Newell  Avenue,  Ste.  800 

Work  Order  No: 

03-08-0849 

Walnut  Creek.  CA  94596-5181 

Preparation: 

N/A 

Project:  Aerojet  -WNN  /  TR001 8/1 8 

Method: 

HPLC/UV 

Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed 

MS/MSD  Batch 
Number 

EW-1  -0814-0720 

Aqueous 

HPLC  6 

N/A 

08/19/03 

03081 9S12 

Parameter 

MS  %REC 

MSD %REC 

%REC  CL 

RPD 

RPD  CL 

Qualifiers 

Pyruvic  Acid 

107 

107 

70-130 

0 

0-30 

Acetic  Acid 

100 

101 

70-130 

1 

0-30 

Lactic  Acid 

103 

102 

70-1 30 

1 

0-30 

Propionic  Acid 

114 

108 

70-130 

5 

0-30 

Butyric  Acid 

110 

103 

70-130 

7 

0-30 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432  •  TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


Quality  Control  -  Laboratory  Control  Sample 


Jgjjr n  vironmen  iai 
Sm  aboraiories,  Inc. 


GeoSyntec  Consultants 
1500  Newell  Avenue,  Ste,  800 
Walnut  Creek,  CA  94596-5181 

Project:  Aerojet  -WNN  /  TR001 8/1 8 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


08/15/03 

03-08-0849 

N/A 

HPLC/UV 


Quality  Control  Sample  ID 

Matrix 

Instrument 

Date  Analyzed 

Lab  File  ID 

LCS  Batch  Number 

099-12-016-8 

Aqueous 

HPLC6 

08/19/03 

030819L12 

Parameter 

Cone  Added 

Cone  Recovered 

%Rec 

%Rec  CL  Qualifiers 

Pyruvic  Add 

20 

23 

113 

80-120 

Acetic  Acid 

20 

21 

106 

80-120 

Lactic  Acid 

20 

23 

114 

80-120 

Propionic  Acid 

20 

22 

112 

80-120 

Butyric  Acid 

20 

20 

99 

80-120 

7440  Lincoln  Way,  Garden  Grove,  CA  92841  -1432  •  TEL:  (71 4)  895-5494 


FAX:  (71 4)  894-7501 


Quality  Control  -  LCS/LCS  Duplicate 


mm  88  w  8 

aboratories ,  Inc. 


GeoSyntec  Consultants 

Date  Received: 

08/15/03 

1500  Newell  Avenue.  Ste.  800 

Work  Order  No: 

03-08-0849 

Walnut  Creek,  CA  94596-5181 

Preparation: 

N/A 

Project:  Aerojet  -WNN  /  TR001 8/1 8 

Method: 

RSK-175M 

Date  Date  LCS/LCSD  Batch 

Quality  Control  Sample  ID  Matrix _ Instrument _ Prepared _ Analyzed _ Number 


099-12-010-391 

Aqueous 

GC  33 

N/A 

08/18/03 

030818L01 

Parameter 

LCS  %REC 

LCSD %REC 

%REC  CL  RPD 

RPD  CL  Qualifiers 

Methane 

100 

103 

79-109  3 

0-20 

Ethane 

99 

102 

80-120  3 

0-20 

iAaL\M\A- 


7440  Lincoln  Way,  Garden  Grove,  CA  9284 


1-1432  •  TEL:  (714)  895-5494 


FAX:  (714)  894-750  ! 


I ^science  GLOSSARY  OF  TERMS  AND  QUALIFIERS 


Mm  aboratories ,  Inc, 

Work  Order  Number;  03-08-0849 


Qualifier  Definition 

ND  Not  detected  at  indicated  reporting  limit. 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432 


TEL;  (714)  895-5494 


FAX;  (714)  894-7501 


TEMPERATURE  -  SAMPLES  RECEIVED  BY: 
CALSCIENCE  COURIER: 

_ Chilled,  cooler  with  temperature  blank  provided. 

_ Chilled,  cooler  without  temperature  blank. 

_ Chilled  and  placed  in  cooler  with  wet  ice. 

_ Ambient  and  placed  in  cooler  with  wet  ice. 

_ Ambient  temperature. 


LABORATORY  (Other  than  Calscience  Courier): 

_ °C  Temperature  blank. 

_ °CTR  thermometer. 

\ Ambient  temperature. 


°C  Temperature  blank. 

Initial: 

44- 

CUSTODY  SEAL  INTACT: 

Sample(s):  Cooler: 

No  (Not  Intact) : 

Not  Applicable  (N/A): 

v/ 

Initial: 

SAMPLE  CONDITION: 

Yes 

Chain-Of-Custody  document(s)  received  with  samples .  V 

Sample  container  label(s)  consistent  with  custody  papers .  \./ 

Sample  container(s)  intact  and  good  condition .  \/ 

Correct  containers  for  analyses  requested .  ^ 

Proper  preservation  noted  on  sample  label(s) .  . ~lX 

VOA  vial(s)  free  of  headspace . 

Tedlar  bag(s)  free  of  condensation . 


COMMENTS: 


—  o~7 2jQ)  wA<S3uOOi  Vj  i  i 


alscience 


Bb  n  vironmen  tai 
Be,  ahoratories ,  Inc. 

September  22,  2003 


Scott  Felton 
GeoSyntec  Consultants 
1500  Newell  Avenue,  Ste.  800 
Walnut  Creek,  CA  94596-5181 


Subject:  Calscience  Work  Order  No.: 
Client  Reference: 


03-09-0502 
Aerojet /TR0018/ 18 


Dear  Client: 

Enclosed  is  an  analytical  report  for  the  above-referenced  project.  The  samples 
included  in  this  report  were  received  9/10/2003  and  analyzed  in  accordance  with 
the  attached  chain-of-custody. 

Unless  otherwise  noted,  all  analytical  testing  was  accomplished  in  accordance  with  the 
guidelines  established  in  our  Quality  Assurance  Program  Manual,  applicable  standard 
operating  procedures,  and  other  related  documentation.  The  original  report  of  any 
subcontracted  analysis  is  provided  herein,  and  follows  the  standard  Calscience  data 
package.  The  results  in  this  analytical  report  are  limited  to  the  samples  tested  and  any 
reproduction  thereof  must  be  made  in  its  entirety. 

If  you  have  any  questions  regarding  this  report,  please  do  not  hesitate  to  contact 
the  undersigned. 


Sincerely, 


ice  Environmental 
Laboratories,  Inc. 
Stephen  Nowak 
Project  Manager 


Quality  Assurance  Manager 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432 


TEL:  (71 4)  895-5494 


FAX:  (71 4)  894-7501 


ANALYTICAL  REPORT 


4*  alscience 
Environmental 
L  aboratories , 


138-0908-1017 


Parameter 

Sulfide 


MW-1-0908-1112 


Parameter 

Sulfide 


EW-1-0908-1450 


Parameter 

Sulfide 


EW-2-0908-1415 


Parameter 

Sulfide 


RW-1 -0908-1 332 


Parameter 

Sulfide 


Method  Blank 


Parameter 

Sulfide 


03-09-0502-1  09/08/03 


EL  DF  QuaJ 

0.050  1 


03-09-0502-2  09/08/03 


RL  DF  Qual 

0.050  1 


03-09-0502-3  09/08/03 


RL  DF  Qua! 

0.050  1 


03-09-0502-4  09/08/03 


RL  DF  Qua! 

0.050  1 


03-09-0502-5  09/08/03 


RL  DF  Qua! 

0.050  1 


099-05-089-1,426  N/A 


Aqueous 


Units 

mg/L 


Aqueous 


Units 

mg/L 


Aqueous 


Units 

mg/L 


Aqueous 


Units 

mg/L 


Aqueous 


Units 

mg/L 


Aqueous 


Units 

mg/L 


09/12/03  3091 2SB1 


09/12/03  3091 2SB1 


09/12/03  30912SB1 


09/12/03  3091 2SB1 


09/12/03  30912SB1 


09/12/03  30912SB1 


ANALYTICAL  REPORT 


fg*  aiscience 
SSh nvironmen  tat 
iL,  aboratories ,  Inc. 

GeoSyntec  Consultants  Date  Received:  09/10/1 

1500  Newell  Avenue,  Ste.  800  Work  Order  No:  03-09-051 


Walnut  Creek,  CA  94596-5181 

Project:  Aerojet  /  TR001 8/18 

Preparation: 

Method: 

N/A 

RSK-175M 

Page  1  of  1 

Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

138-0908-1017 

03-09-0502-1 

09/08/03 

Aqueous 

N/A 

09/10/03 

030910L01 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1.00 

1  ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1  ug/L 

MW-1 -0908-1 112 

03-09-0502-2 

09/08/03 

Aqueous 

N/A 

09/10/03 

030910L01 

Parameter 

Result 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1  ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1  ug/L 

EW-1 -0908-1450 

03-09-0502-3 

09/08/03 

Aqueous 

N/A 

09/10/03 

03091 0L01 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1.00 

1  ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1  ug/L 

EW-2 -0908-141 5 

03-09-0502-4 

09/08/03 

Aqueous 

N/A 

09/10/03 

030910L01 

Parameter 

Methane 

Ethane 

Result 

ND 

ND 

DF  Qual  Units 

1  ug/L 

1  ug/L 

Parameter 

Ethylene 

Result 

ND 

RL 

1.00 

DF  Qual  Units 

1  ug/L 

RW-1 -0908-1 332 

03-09-0502-5 

09/08/03 

Aqueous 

N/A 

09/10/03 

03091 0L01 

Parameter 

Methane 

Ethane 

Result 

ND 

ND 

RL 

1.00 

1.00 

DF  Qual  Units 

1  ug/L 

1  ug/L 

Parameter 

Ethylene 

Result 

ND 

RL 

1.00 

DF  Qual  Units 

1  ug/L 

Method  Blank 

099-12-010-408 

N/A 

Aqueous 

N/A 

09/10/03 

030910L01 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1.00 

1 

ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1 

ug/L 

alscience 

Min  vironmental 

aboraiories,  Inc, 

ANALYTICAL  REPORT 

GeoSyntec  Consultants 

Date  Received: 

09/10/03 

1500  Newell  Avenue,  Ste.  800 

Work  Order  No: 

03-09-0502 

Walnut  Creek,  CA  94596-5181 

Preparation: 

N/A 

Method: 

EPA  8015B 

Project:  Aerojet  /  TR0018  / 18 

Page  1  of  2 

Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

138-0908-1017 

03-09-0502-1 

09/08/03 

Aqueous 

N/A 

09/11/03 

030911L01 

Parameter 

Result 

RL  DF 

Qual 

Units 

Ethanol 

Surroqates: 

Hexafluoro-2-propanol 

ND 

REC  (%) 

94 

0.10  1 

Control 

Limits 

63-147 

Qual 

mg/L 

MW-1  -0908-11 12 

03-09-0502-2 

09/08/03 

Aqueous 

N/A 

09/11/03 

03091 1L01 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surroaates: 

REC  (%) 

Control 

Limits 

Qual 

Hexafluoro-2-propanol 

93 

63-147 

EW-1 -0908-1 450 

03-09-0502-3 

09/08/03 

Aqueous 

N/A 

09/11/03 

03091 1L01 

Parameter 

Result 

RL 

QF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surroaates: 

REC  <%) 

Control 

Limits 

Qual 

Hexafluoro-2-propanol 

92 

63-147 

EW-2-0908-1415 

03-09-0502-4 

09/08/03 

Aqueous 

N/A 

09/11/03 

030911 L01 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surrogates: 

REC  (%) 

Control 

Limits 

Qual 

Hexafluoro-2-propanol 

93 

63-147 

RW-1 -0908-1 332 

03-09-0502-5 

09/08/03 

Aqueous 

N/A 

09/12/03 

03091 1L01 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

260 

10 

100 

mg/L 

Surroaates: 

REC  1%) 

Control 

Limits 

Qual 

Hexafluoro-2-propanol 

82 

63-147 

ANALYTICAL  REPORT 


alscience 
nvironmenta S 
JLf  aboratories. 


GeoSyntec  Consultants 

1500  Newell  Avenue,  Ste.  800 
Walnut  Creek,  CA  94596-5181 

Project:  Aerojet  /  TR0018  / 18 

Date  Received: 

Work  Order  No: 
Preparation: 

Method: 

09/10/03 

03-09-0502 

N/A 

EPA  801 5B 

Page  2  of  2 

Client  Sample  Number 

Lab  Sample 

Number 

Date 

Collected  Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

Method  Blank 

099-12-006-825 

N/A  Aqueous 

N/A 

09/11/03 

030911L01 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surroqates: 

REC  (%) 

Control 

Qual 

Limits 

Hexafluoro-2-propanol 

90 

63-147 

RL  -  Reporting  Limit  ,  DF  -  Dilution  Factor  ,  Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432 


TEL:  (714)895-5494 


FAX:  (714)  894-7501 


ANALYTICAL  REPORT 


aboraiories,  Inc, 


GeoSyntec  Consultants  Date  Received:  09/10/1 

1500  Newell  Avenue,  Ste.  800  Work  Order  No:  03-09-051 

Walnut  Creek,  CA  94596-5181  Preparation:  N 

Method:  HPLC/L 

Project:  Aerojet  /  TR0018  / 18  Page  1  o 


Lab  Sample  Date  Date  Date 

Client  Sample  Number  Number  Collected  Matrix  Prepared  Analyzed  DC  Batch  ID 

138-0908-1017  03-09-0502-1  09/08/03  Aqueous  N/A  09/18/03  03091 8L04 


Parameter 

Pyruvic  Acid 

Acetic  Acid 

Lactic  Acid 

Surroqates: 

Dibromopropionic  Acid 

Result 

ND 

1.6 

ND 

REC  /%! 

90 

RL 

0.50 

1.0 

1.0 

Control 

Limits 

80-120 

DF 

1 

1 

1 

Qual  Units 
mg/L 
mg/L 
mg/L 

Qual 

Parameter 

Propionic  Acid 

Butyric  Acid 

Result 

ND 

ND 

RL 

1.0 

1.0 

DF  Qual 

1 

1 

Units 

mg/L 

mg/L 

MW-1-0908-1112 

03-09-0502-2 

09/08/03  Aqueous 

n/a  : 

09/18/03 

03091 8L04 

Parameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual 

Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1 

mg/L 

Acetic  Acid 

1.5 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1 

mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surroaates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

89 

80-120 

EW-1 -0908-1450  03-09-0502-3  09/08/03  Aqueous  N/A  09/18/03  03091 8L04 


Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1  mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

1.5 

1.0 

1  mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1  mg/L 

Surroaates: 

REC  <%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

89 

80-120 

EW-2-0908-141 5 

03-09-0502-4 

09/08/03  Aqueous 

N/A 

09/18/03 

03091 8L04 

Parameter 

Result 

RL 

QF 

Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Acetic  Acid 

1.5 

1.0 

1 

mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surroaates: 

REC  (%) 

Control 

Qual 

Limits 

80-120 


Parameter 

Result 

RL 

DF  Qual  Units 

Propionic  Acid 

ND 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1 

mg/L 

Dibromopropionic  Acid 


90 


ANALYTICAL  REPORT 


| alsci&nce 
St  nvironmental 

S  aboratorles , 


GeoSyntec  Consultants 
1500  Newell  Avenue,  Ste.  800 
Walnut  Creek,  CA  94596-5181 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


Project:  Aerojet  /  TR0018  / 18 


Lab  Sample 

Date 

Client  Sample  Number 

Number 

Collected 

Matrix 

Pr 

RW-1 -0908-1 332  03-09-0502-5  09/08/03  Aqueous 


030918L04 


Parameter 

Result 

RL 

DF 

Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Acetic  Acid 

1.7 

1.0 

1 

mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surroaates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

89 

80-120 

Method  Blank  099-12-016-12 


Parameter 

Result 

RL 

DF  Qual  Units 

Propionic  Acid 

ND 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1 

mg/L 

WMi  Aqueous  N/A  09/18/03  030918L04 


Parameter 

Result 

RL 

DF 

Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surroaates: 

REC  (%) 

Control 

Qual 

Limits 

80-120 


Parameter 

Result 

RL 

DF  Qual  Units 

Propionic  Acid 

ND 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1 

mg/L 

Dibromopropionic  Acid 


92 


nvironm&ntai 


Quality  Control  -  Duplicate 


dbQfdtOt 


s,  Inc , 


GeoSyntec  Consultants 

1500  Newell  Avenue,  Ste.  800 
Walnut  Creek,  CA  94596-5181 

Project:  Aerojet  /  TR001 8  / 18 

Date  Received: 
Work  Order  No: 
Preparation: 
Method: 

Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared: 

Date 

Analyzed: 

Duplicate  Batch 
Number 

03-09-0531-1 

Aqueous 

N/A 

N/A 

09/12/03 

30912SD1 

Parameter 

DUP  Cone 

RPD 

RPD  CL 

Qualifiers 

Sulfide 

ND 

ND 

NA 

0-25 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432  *  TEL:  (71 4)  895-5494 


FAX:  (71 4)  894-7501 


GeoSyntec  Consultants 
1500  Newell  Avenue,  Ste.  800 
Walnut  Creek,  CA  94596-5181 


09/1 

03-09-t 


Project:  Aerojet  /  TR001 8  / 18 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


O/Oc 
D502 
Wfi 
RSK-175fV 


Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed 

LCS/LCSD  Batch 
Number 

099-12-010-408 

Aqueous 

GC  33 

N/A 

09/10/03 

03091 0L01 

Parameter 


LCS  %REC  LCSD  %REC  %REC  CL  RPD  RPDCL  Qualifiers 


Quality  Control  -  Spike/Spike  Duplicate 


dlscionc& 
nvironmental 
&  aboratories 


GeoSyntec  Consultants 

Date  Received: 

09/10/03 

1500  Newell  Avenue,  Ste.  800 

Work  Order  No: 

03-09-0502 

Walnut  Creek,  CA  94596-5181 

Preparation: 

N/A 

Project:  Aerojet  /  TR0018  / 18 

Method: 

EPA  801 5B 

Date  Date  MS/MSD  Batch 

Quality  Control  Sample  ID  Matrix  Instrument  Prepared  Analyzed  Number 


138-0908-1017 _  Aqueous _ GC12 _ N/A _ 09/11/03 _ 030911  SOI 


Parameter 


MS  %REC  MSP  %REC  %REC  CL  RPD  RPD  CL  Qualifiers 


= —  alscience 


nvironmenta / 


Quality  Control  -  LCS/LCS  Duplicate 


GeoSyrttec  Consultants 

Date  Received: 

1500  Newell  Avenue,  Ste.  800 

Work  Order  No: 

03-09-0502 

Walnut  Creek,  CA  94596-5181 

Preparation: 

N/A 

Project:  Aerojet  /  TR001 8/18 

Method: 

Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed 

LCS/LCSD  Batch 

Number 

099-12-006-825 

Aqueous 

GC12 

N/A 

09/11/03 

03091 1L01 

Parameter 

LCS %REC 

LCSD %REC 

%REC  CL 

RPD 

RPD  CL 

Qualifiers 

Methanol 

92 

96 

69-117 

4 

0-22 

Ethanol 

87 

101 

76-112 

15 

0-19 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432  •  TEL:  (714)  895-5494 


FAX:  (71 4)  894-7501 


Quality  Control  -  Spike/Spike  Duplicate 


nviranment 


GeoSyntec  Consultants 

Date  Received: 

09/10/03 

1500  Newell  Avenue,  Ste.  800 

Work  Order  No: 

03-09-0502 

Walnut  Creek,  CA  94596-5181 

Preparation: 

N/A 

Project:  Aerojet  /  TR0018  /  18 

Method: 

HPLC/UV 

Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed 

MS/MSD  Batch 
Number 

138-0908-1017 

Aqueous 

HPLC6 

N/A 

09/19/03 

03091 8S04 

Parameter 

MS  %REC 

MSD %REC 

%REC  CL 

RPD 

RPD  CL 

Qualifiers 

Pyruvic  Acid 

116 

116 

70-130 

0 

0-30 

Acetic  Acid 

106 

106 

70-130 

0 

0-30 

Lactic  Acid 

99 

99 

70-130 

0 

0-30 

Propionic  Acid 

100 

100 

70-130 

0 

0-30 

Butyric  Acid 

104 

112 

70-130 

7 

0-30 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


Quality  Control  -  LCS/LCS  Duplicate 


nviromnentai 
aboratories. 


GeoSyntec  Consultants 

1500  Newell  Avenue,  Ste.  800 
Walnut  Creek,  CA  94596-5181 

Project:  Aerojet  /  TR001 8/18 

Date  Received: 

Work  Order  No: 
Preparation: 

Method: 

09/10/03 

03-09-0502 

N/A 

HPLC/UV 

Quality  Control  Sample  ID 

Matrix 

Instrument 

Date  Date 

Prepared  Analyzed 

LCS/LCSD  Batch 

Number 

099-12-016-12 

Aqueous 

HPLC6 

N/A  09/18/03 

03091 8L0 

4 

Parameter 

LCS  %REC  LCSD  %REC  %REC  CL  RPD 

RPD  CL 

Qualifiers 

Pyruvic  Acid 

116 

118 

80-120 

2 

0-20 

Acetic  Acid 

108 

109 

80-120 

1 

0-20 

Lactic  Acid 

106 

107 

80-120 

1 

0-20 

Propionic  Acid 

99 

98 

80-120 

1 

0-20 

Butyric  Acid 

106 

111 

80-120 

5 

0-20 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


Rift 


rk 


■tone* 


WORK  ORDER#: 


SAMPLE  RECEIPT  FOR 


CLIENT: 


TEMPERATURE  -  SAMPLES  RECEIVED  BY: 

CALSCIENCE  COURIER: 

LABORATORY  (Other  than  Calscience  Courier): 

Chilled,  cooler  with  temperature  blank  provided. 

°C  Temperature  blank. 

Chilled,  cooler  without  temperature  blank. 

( p  °C  IR  thermometer. 

Chilled  and  placed  in  cooler  with  wet  ice. 

Ambient  temperature. 

Ambient  and  placed  in  cooler  with  wet  ice. 

Ambient  temperature. 

°C  Temperature  blank. 

Initial:  Lie 

No  (Not  Intact) 


CUSTODY  SEAL  INTACT: 

Sample(s): _  Cooler:, 


SAMPLE  CONDITION: 


Chain-Of-Custody  document(s)  received  with  samples . 

Sample  container  label(s)  consistent  with  custody  papers. 

Sample  container(s)  intact  and  good  condition . 

Correct  containers  for  analyses  requested . 

Proper  preservation  noted  on  sample  label(s) . 

VOA  vial(s)  free  of  headspace . 

Tedlar  bag(s)  free  of  condensation . 


Not  Applicable  (N/A):  _ 
Initial: 


Initial: 


COMMENTS: 


disciiQ  nc& 

'  nwironmenial 
,  ahoraiories, 


September  22,  2003 


Scott  Felton 
GeoSyntec  Consultants 
1500  Newell  Avenue,  Ste.  800 
Walnut  Creek,  CA  94596-5181 


Subject:  Calscience  Work  Order  No.: 
Client  Reference: 


03-09-0706 
Aerojet  /  TR001 8/18 


Dear  Client: 

Enclosed  is  an  analytical  report  for  the  above-referenced  project.  The  samples 
included  in  this  report  were  received  9/12/2003  and  analyzed  in  accordance  with 
the  attached  chain-of-custody. 

Unless  otherwise  noted,  all  analytical  testing  was  accomplished  in  accordance  with  the 
guidelines  established  in  our  Quality  Assurance  Program  Manual,  applicable  standard 
operating  procedures,  and  other  related  documentation.  The  original  report  of  any 
subcontracted  analysis  is  provided  herein,  and  follows  the  standard  Calscience  data 
package.  The  results  in  this  analytical  report  are  limited  to  the  samples  tested  and  any 
reproduction  thereof  must  be  made  in  its  entirety. 

If  you  have  any  questions  regarding  this  report,  please  do  not  hesitate  to  contact 
the  undersigned. 


science  Environmental 
'Laboratories,  Inc. 
Stephen  Nowak 
Project  Manager 


Quality  Assurance  Manager 


7440  Lincoln  Way,  Garden  Grove,  GA  92841  -1 432  ®  TEL:  (71 4)  895-5494 


FAX:  (714)  894-7501 


ANALYTICAL  REPORT 


aboratories .  Inc . 


Date  Received: 

Work  Order  No: 

Preparation: 

Method: 

09/1  2/t 
03-09-07C 

Nj 

RSK-175 

Page  1  of 

Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected  Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

RW-1 -091 1-0925 

03-09-0706-1 

09/1 1/03  Aqueous 

N/A 

09/15/03 

03091 5L02 

Parameter 

Methane 

Ethane 

Result 

ND 

ND 

RL 

1.00 

1.00 

DF  Qual  Units 

1  ug/L 

1  ug/L 

Parameter 

Ethylene 

Result 

ND 

RL 

1.00 

DF  Qual  Units 

1  ug/L 

EW -2-0911-1010 

03-09-0706-2 

09/11/03 

Aqueous 

N/A 

09/15/03 

03091 5L02 

Parameter 

Methane 

Ethane 

Result 

ND 

ND 

RL 

1.00 

1.00 

DF  Qual  Units 

1  ug/L 

1  ug/L 

Parameter 

Ethylene 

Result 

ND 

RL 

1.00 

DF  Qual  Units 

1  ug/L 

138-0911-1020 

03-09-0706-3 

09/11/03 

Aqueous 

N/A 

09/15/03 

03091 5L02 

Parameter 

Methane 

Ethane 

Result 

ND 

ND 

RL 

1.00 

1.00 

DF  Qual  Units 

1  ug/L 

1  ug/L 

Parameter 

Ethylene 

Result 

ND 

RL 

1.00 

DF  Qual  Units 

1  ug/L 

EW-1-0911-1105 

03-09-0706-4 

09/11/03  Aqueous 

N/A 

09/15/03 

03091 5L02 

Parameter 

Methane 

Ethane 

Result 

ND 

ND 

RL 

1.00 

1.00 

DF  Qual  Units 

1  ug/L 

1  ug/L 

Parameter 

Ethylene 

Result 

ND 

RL 

1.00 

DF  Qual  Units 
1  ug/L 

MW-1-0911-1118 

03-09-0706-5 

09/11/03 

Aqueous 

N/A 

09/15/03 

03091 5L02 

Parameter 

Methane 

Ethane 

Result 

ND 

ND 

RL 

1.00 

1.00 

DF  Qual  Units 

1  ug/L 

1  ug/L 

Parameter 

Ethylene 

Result 

ND 

RL 

1.00 

DF  Qual  Units 

1  ug/L 

Method  Blank 

099-12-010-412 

N/A 

Aqueous 

N/A 

09/15/03 

03091 5L02 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1.00 

1 

ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1 

ug/L 

Cf #• 


ANALYTICAL  REPORT 


Sjj,n  wimnm&n  iaS 


Hgg  ahoratorieSy  Inc, 


GeoSyntec  Consultants 

1500  Newell  Avenue,  Ste.  800 
Walnut  Creek,  CA  94596-5181 

Project:  Aerojet  /  TR001 8/18 

Date  Received: 

Work  Order  No: 
Preparation: 

Method: 

09/12 

03-09-0' 

1 

EPA  80' 

Page  1 

Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected  Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

RW-1 -091 1-0925 

03-09-0706-1 

09/1 1/03  Aqueous 

N/A 

09/16/03 

03091 5L01 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

260 

10 

100 

mg/L 

Surroaates: 

REC  f%l 

Control 

Limits 

Qual 

Hexafluoro-2-propanol 

90 

63-147 

EW-2-0911-1010 

03-09-0706-2 

09/11/03 

Aqueous 

N/A 

09/16/03  03091 5L01 

Parameter 

Result 

EL 

BE 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surroaates: 

REC  (%) 

Control 

Limits 

Qual 

Hexafluoro-2-propanol 

85 

63-147 

138-0911-1020 

03-09-0706-3 

09/11/03 

Aqueous 

N/A 

09/15/03  03091 5L01 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surroaates: 

REC  (%) 

Control 

Qual 

Limits 

Hexafluoro-2-propanol 

96 

63-147 

EW-1-0911-1105  03-09-0706-4  09/11/03  Aqueous  N/A  09/15/03  030915L01 


Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

ND 

0,10 

1 

mg/L 

Surroaates: 

REC  (%) 

Control 

Limits 

Qual 

Hexafluoro-2-propanol 

94 

63-147 

MW-1  -0911-1 118  03-09-0706-5  09/11/03  Aqueous  N/A  09/15/03  030915L01 


Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

Surrogates: 

ND 

REC  {%> 

0.10 

Control 

1 

Qual 

mg/L 

Limits 

63-147 


Hexafluoro-2-propanol 


93 


ANALYTICAL  REPORT 


Jot  nvlronmentsi 


Jibuti  abomtories,  Si ii 


GeoSyntec  Consultants 

Date  Received: 

1500  Newell  Avenue,  Ste.  800 

Work  Order  No: 

Walnut  Creek,  CA  94596-5181 

Preparation: 

Method: 

Project:  Aerojet  /  TR00 18/18 

Client  Sample  Number 

Lab  Sample 

Number 

Date 

Collected 

Matrix 

Date 

Prepared 

Date 

Analyzed 

Method  Blank 

099-12-006-829 

N/A 

Aqueous 

N/A 

09/15/03 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surroaates: 

REC  (%) 

Control 

Limits 

Qual 

Hexafluoro-2-propanol 

84 

63-147 

ANALYTICAL  REPORT 


abomtories,  Inc . 


GeoSyntec  Consultants 

Date  Received: 

09/12/03 

1500  Newell  Avenue, 

Ste,  800 

Work  Order  No: 

03-09-0706 

Walnut  Creek,  CA  94596-5181 

Preparation: 

N/A 

Method: 

HPLC/UV 

Project:  Aerojet  /  TR0018  / 18 

Page  1  of  2 

Lab  Sample 

Date 

Date 

Client  Sample  Number 

Number 

Collected  Matrix 

Analyzed 

QC  Batch  ID 

RW-1 -091 1-0925 

03-09-0706-1 

09/11/03  Aqueous 

N/A 

09/19/03 

03091 8L04 

Parameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

1.5 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surroaates: 

REC  (%1 

Control 

Limits 

Qual 

Dibromopropionic  Acid 

91 

80-120 

EW-2-0911-1010 

03-09-0706-2 

09/11/03  Aqueous 

N/A 

09/19/03 

03091 8L04 

Parameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

1.5 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surroaates: 

REC  (%) 

Control 

Limits 

Qual 

Dibromopropionic  Acid 

88 

80-120 

138-0911-1020 

03-09-0706-3 

09/1 1  /03  Aqueous 

N/A 

09/19/03 

03091 8L04 

Parameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

1.5 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surroaates: 

REC  (%) 

Control 

Limits 

Qual 

Dibromopropionic  Acid 

90 

80-120 

EW-1-0911-1105 

03-09-0706-4 

09/11/03  Aqueous 

N/A 

09/19/03 

Parameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

1.5 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surroaates: 

REC  (%) 

Control 

Limits 

Qual 

Dibromopropionic  Acid 

90 

80-120 

RL  -  Reporting  Limit  ,  DF  -  Dilution  Factor  ,  Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  GA  92841-1432 


TEL:  (71 4)  895-5494 


FAX:  (71 4)  894-7501 


alsaence 

r  -PSS? 

SBinvironmen  tal 
laboratories,  tic . 

ANALYTICAL  REPORT 

GeoSyntec  Consultants 

Date  Received: 

09/12/C 

1500  Newell  Avenue,  Ste.  800 

Work  Order  No: 

03-09-07C 

Walnut  Creek,  CA  94596-5181 

Preparation: 

N  / 

Method: 

HPLC/U 

Project:  Aerojet  /  TR0018  / 18 

Page  2  of 

Lab  Sample 

Date 

Date 

Client  Sample  Number 

Number 

Collected  Mat™ 

Analyzed 

QC  Batch  ID 

MW-1  -0911-1118 

03-09-0706-5 

09/11/03  Aqueous 

N/A 

09/19/03 

03091 8L04 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1  mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

1.2 

1.0 

1  mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1  mg/L 

Surroqates: 

REC  (%) 

Control 

Limits 

Qual 

Dibromopropionic  Acid 

88 

80-120 

Method  Blank 

099-12-016-12 

N/A  Aqueous 

N/A 

09/18/03 

03091 8L04 

Parameter 

Result 

RL 

DF 

Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surrogates: 

REC  (%) 

Control 

Qual 

Limits 

80-120 


Parameter 

Result 

RL 

DF  Qual  Units 

Propionic  Acid 

ND 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1 

mg/L 

Dibromopropionic  Acid 


92 


Quality  Control  -  LCS/LCS  Duplicate 


nvironmentai 
oratories. 


GeoSyntec  Consultants 
1500  Newell  Avenue,  Ste,  800 
Walnut  Creek,  CA  94596-5181 

Project:  Aerojet  /  TR001 8/18 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


09/12/03 

03-09-0706 

N/A 

RSK-175M 


Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed 

LCS/LCSD  Batch 

Number 

099-12-010-412 

Aqueous 

GC  33 

N/A 

09/15/03 

030915L02 

LCS %REC 

LCSD  %REC 

%REC  CL 

RPD 

RPD  CL 

Qualifiers 

Methane 

98 

103 

79-109 

5 

0-20 

Ethane 

97 

102 

80-120 

5 

0-20 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432 


TEL:  (71 4)  895-5494 


FAX:  (71 4)  894-7501 


Sjjjjg  nvironrnenta / 

JL*  aboratones ,  Inc. 


Quality  Control  -  Spike/Spike  Duplicate 


GeoSyntec  Consultants 

Date  Received: 

09/12/03 

1500  Newell  Avenue,  Ste.  800 

Work  Order  No: 

03-09-0706 

Walnut  Creek,  CA  94596-5181 

Preparation: 

N/A 

Project:  Aerojet  /  TR001 8/18 

Method: 

EPA  801 5B 

Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed 

MS/MSD  Batch 
Number 

03-09-0634-1 

Aqueous 

GC12 

N/A 

09/15/03 

03091 5S01 

Parameter 

MS  %REC 

MSD %REC 

%REC  CL 

RPD 

RPD  CL 

Qualifiers 

Methanol 

87 

92 

64-118 

6 

0-20 

Ethanol 

100 

104 

73-109 

4 

0-23 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432 


TEL:  (714)  895-5494 


FAX:  (71 4)  894-7501 


Parameter 


LCS  %REC 


LCSD %REC 


%REC  CL 


RPD 


RPD  CL 


Qualifiers 


Quality  Control  -  Spike/Spike  Duplicate 


Hj m  aiscsence 

nvironmenta / 
aboratories ,  Inc . 


GeoSyntec  Consultants 

Date  Received: 

09/12/03 

1500  Newell  Avenue,  Ste.  800 

Work  Order  No: 

03-09-0706 

Walnut  Creek,  CA  94596-5181 

Preparation: 

N/A 

Project:  Aerojet  /  TR0018  /  18 

Method: 

HPLC/UV 

Duality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed 

03-09-0502-1 

Aqueous 

HPLC6 

N/A 

09/19/03 

03091 8S04 

Parameter 

MS  %REC 

MSD %REC 

%REC  CL 

RPD 

RPD  CL 

Qualifiers 

Pyruvic  Acid 

116 

116 

70-130 

0 

0-30 

Acetic  Acid 

106 

106 

70-130 

0 

0-30 

Lactic  Acid 

99 

99 

70-130 

0 

0-30 

Propionic  Acid 

70-130 

0 

0-30 

Butyric  Acid 

104 

112 

70-130 

7 

0-30 

nvironmenta I 
laboratories, 


Quality  Control  -  LCS/LCS  Duplicate 


GeoSyntec  Consultants 

1500  Newell  Avenue,  Ste.  800 
Walnut  Creek,  CA  94596-5181 

Project:  Aerojet  /  TR001 8/18 

Date  Received: 

Work  Order  No: 
Preparation: 

Method: 

09/12/03 

03-09-0706 

N/A 

HPLC/UV 

Quality  Control  Sample  ID 

Matrix 

Instrument 

Date  Date 

Prepared  Analyzed 

LCS/LCSD  Batch 

Number 

099-12-016-12 

Aqueous 

HPLC6 

N/A  09/18/03 

03091 8L04 

Parameter 

LCS  %REC  LCSD  %REC  %REC  CL  RPD 

RPD  CL 

Qualifiers 

Pyruvic  Acid 

116 

118 

80-120 

2 

0-20 

Acetic  Acid 

108 

109 

80-120 

1 

0-20 

Lactic  Acid 

106 

107 

80-120 

1 

0-20 

Propionic  Acid 

99 

98 

80-120 

1 

0-20 

Butyric  Acid 

106 

111 

80-120 

5 

0-20 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


g^alscience  GLOSSARY  OF  TERMS  AND  QUALIFIERS 

jgl  nvironmenta / 

Mm  aboratorfes ,  Inc . 

Work  Order  Number:  03-09-0706 


Qualifier  Definition 

ND  Not  detected  at  indicated  reporting  limit. 


7440  Lincoln  Way,  Garden  Grove,  CA  92841 -1432 


TEL:  (71 4)  895-5494 


# 


FAX:  (71 4}  894-7501 


COMMENTS: 


ijfcrijf  alscience 
£  nvironmenia! 

^  aboratories ,  Inc, 


September  23,  2003 


Scott  Felton 
GeoSyntec  Consultants 
1500  Newell  Avenue,  Ste.  800 
Walnut  Creek,  CA  94596-5181 


Subject:  Calscience  Work  Order  No.: 
Client  Reference: 


03-09-0956 
Aerojet /TR0018/ 18 


Dear  Client: 

Enclosed  is  an  analytical  report  for  the  above-referenced  project.  The  samples 
included  in  this  report  were  received  9/17/2003  and  analyzed  in  accordance  with 
the  attached  chain-of-custody. 

Unless  otherwise  noted,  all  analytical  testing  was  accomplished  in  accordance  with  the 
guidelines  established  in  our  Quality  Assurance  Program  Manual,  applicable  standard 
operating  procedures,  and  other  related  documentation.  The  original  report  of  any 
subcontracted  analysis  is  provided  herein,  and  follows  the  standard  Calscience  data 
package.  The  results  in  this  analytical  report  are  limited  to  the  samples  tested  and  any 
reproduction  thereof  must  be  made  in  its  entirety. 

If  you  have  any  questions  regarding  this  report,  please  do  not  hesitate  to  contact 
the  undersigned. 


Stephen  Nowak 
Project  Manager 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432 


TEL:  (714)  895-5494 


FAX:  (71 4)  894-7501 


ANALYTICAL  REPORT 


%mal 'science 
^Environmental 
Skm  abomtories,  Inc, 


GeoSyntec  Consultants 

Date  Received: 

09/17/03 

1500  Newell  Avenue, 

Ste.  800 

Work  Order  No: 

03-09-0956 

Walnut  Creek,  CA  94596-5181 

Preparation: 

N/A 

Method: 

RSK-175M 

Project:  Aerojet  /  TR0018  / 18 

Page  1  of  1 

Lab  Sample 

Date 

mmm 

Date 

Client  Sample  Number 

Number 

Collected 

Matrix 

Analyzed 

QC  Batch  ID 

RW-1 -091 6-0935 

03-09-0956-1 

09/16/03 

Aqueous 

N/A 

09/17/03 

030917L01 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1.00 

1  ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1  ug/L 

138-0916-1042 

03-09-0956-2 

09/16/03 

Aqueous 

N/A 

09/17/03 

030917L01 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1.00 

1  ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1  ug/L 

EW-2-0916-1115 

03-09-0956-3 

09/16/03 

Aqueous 

N/A 

09/17/03 

030917L01 

Parameter 

Result 

RL 

DF  Quai  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1.00 

1  ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1  ug/L 

EW-1-0916-1150 

03-09-0956-4 

09/16/03 

Aqueous 

N/A 

09/17/03 

03091 7L01 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1.00 

1  ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1  ug/L 

MW-1  -0916-1152 

03-09-0956-5 

09/16/03 

Aqueous 

N/A 

09/17/03 

030917L01 

Parameter 

Result 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1  ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1  ug/L 

Method  Blank 

099-12-010-413 

N/A 

Aqueous 

N/A 

030917L01 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1.00 

1  ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1  ug/L 

RL  -  Reporting  Limit  ,  DF  -  Dilution  Factor  ,  Qual  -  Qualifiers 

# 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432 


TEL:  (71 4)  895-5494 


FAX:  (714)  894-7501 


ANALYTICAL  REPORT 


%malscience 

nvironmeniai 


Ifag  aboratories,  Im 


GeoSyntec  Consultants 

1500  Newell  Avenue,  Ste.  800 
Walnut  Creek,  CA  94596-5181 

Date  Received: 

Work  Order  No: 
Preparation: 

Method: 

09/17/03 

03-09-0956 

N/A 

EPA  801 5B 

Project:  Aerojet  /  TR001 8  / 18 

Page  1  of  2 

Client  Sample  Number 

Lab  Sample 

Number 

Date 

Collected 

Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

RW-1 -091 6-0935 

03-09-0956-1 

09/16/03 

Aqueous 

N/A 

09/19/03 

03091 9L01 

Parameter 

Result 

RL  DF 

Qual 

Units 

Ethanol 

Surroaates: 

Hexafluoro-2-propanol 

260 

REC  (%) 

96 

10  100 

Control 

Limits 

63-147 

Qual 

mg/L 

138-0916-1042 

03-09-0956-2 

09/16/03 

Aqueous 

N/A 

09/19/03 

030919L01 

Parameter 

Result 

RL  DF 

Qual 

Units 

Ethanol 

Surroaates: 

Hexafluoro-2-propanol 

ND 

REC  (%) 

116 

0.10  1 

Control 

Limits 

63-147 

Qual 

mg/L 

EW-2-0916-1115 

03-09-0956-3 

09/16/03 

Aqueous 

N/A 

09/19/03 

03091 9L01 

Parameter 

Result 

RL  DF 

Qual 

Units 

Ethanol 

Surroaates: 

Hexafluoro-2-propanol 

ND 

REC  (%) 

113 

0.10  1 

Control 

Limits 

63-147 

Qual 

mg/L 

EW-1-0916-1150 

03-09-0956-4 

09/16/03 

Aqueous 

N/A 

09/19/03 

030919L01 

Parameter 

Result 

RL  DF 

Qual 

Units 

Ethanol 

Surroaates: 

Hexafluoro-2-propanol 

ND 

REC  (%) 

114 

0.10  1 

Control 

Limits 

63-147 

Qual 

mg/L 

MW-1-0916-1152 

03-09-0956-5 

09/16/03 

Aqueous 

N/A 

030919L01 

Parameter 

Result 

RL  DF 

Qual 

Units 

Ethanol 

Surroaates: 

Hexafluoro-2-propanol 

ND 

REC  (%) 

114 

0.10  1 

Control 

Limits 

63-147 

Qua] 

mg/L 

RL  -  Reporting  Limit  ,  DF  -  Dilution  Factor  ,  Qual  -  Qualifiers 


/440  Lincoln  Way,  Garden  Grove,  GA  92841-1432 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


ANALYTICAL  REPORT 


alscience 
jjjjiigg  ^  vironmen  t8i 


aboratones,  fftc?» 


GeoSyntec  Consultants 

1500  Newell  Avenue,  Ste.  800 
Walnut  Creek,  CA  94596-5181 

Date  Received: 

Work  Order  No: 
Preparation: 

Method: 

09/17/03 

03-09-0956 

N/A 

EPA  801 5B 

Project:  Aerojet  /  TR001 8/18 

Page  2  of  2 

Client  Sample  Number 

Lab  Sample 

Number 

Date 

Collected  Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

Method  Blank 

099-12-006-833 

N/A  Aqueous 

N/A 

09/19/03 

030919L01 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surroaates: 

REC  (%) 

Control 

Limits 

Qual 

Hexafluoro-2-propanol 

109 

63-147 

ANALYTICAL  REPORT 


GeoSyntec  Consultants 

Date  Received: 

09/11 

1500  Newell  Avenue,  Ste.  800 

Work  Order  No: 

03-09-0 

Walnut  Creek,  CA  94596-5181 

Preparation: 

Method: 

HPLC 

Project:  Aerojet  /  TR001 8/18 

Page  1 

Client  Sample  Number 


Lab  Sample 
Number 


Date 

Collected  Matrix 


RW-1 -091 6-0935 

03-09-0956-1 

09/16/03 

Aqueous 

N/A 

09/19/03 

030918L04 

Parameter 
Pyruvic  Acid 
Acetic  Acid 
Lactic  Acid 


Dibromopropionic  Acid 


Result 

RL 

BE 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

1.6 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

ND 

1.0 

1 

mg/L 

REC  i%l 

Control 

Qual 

Limits 

91 

80-120 

Dibromopropionic  Acid 


89 


ANALYTICAL  REPORT 


aiscience 

jgjjjjj,  nvironmenta! 


abomtories ,  Inc, 


GeoSyntec  Consultants 

Date  Received: 

09/17/03 

1500  Newell  Avenue,  Ste.  800 

Work  Order  No: 

03-09-0956 

Walnut  Creek,  CA  94596-5181 

Preparation: 

N/A 

Method: 

HPLC/UV 

Project:  Aerojet  /  TR0018  / 18 

Page  2  of  2 

Lab  Sample 

Date 

Date 

Date 

Client  Sample  Number 

Number 

Collected  Matrix 

Prepared 

Analyzed 

QC  Batch  ID 

MW-1-0916-1152 

03-09-0956-5 

09/16/03  Aqueous 

N/A 

MM  m 

1223112  HI 

Parameter  Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid  ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid  2.1 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid  ND 

1.0 

1 

mg/L 

Surroaates:  REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid  90 

80-120 

Method  Blank 

099-12-016-12 

N/A  Aqueous 

N/A 

09/18/03 

03091 8L04 

Parameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surroaates: 

Co 

O' 

o 

LU 

cr 

Control 

Qual 

Limits 

Dibromopropionic  Acid  92  80-120 


RL  -  Reporting  Limit 


DF  -  Dilution  Factor 


Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


Quality  Control  -  LCS/LCS  Duplicate 


GeoSyntec  Consultants 

Date  Received: 

09/1 7/03 

1500  Newell  Avenue,  Ste.  800 

Work  Order  No: 

03-09-0956 

Walnut  Creek,  CA  94596-5181 

Preparation: 

N/A 

Project:  Aerojet  /  TR001 8  / 1 8 

Method: 

RSK-175M 

Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed 

LCS/LCSD  Batch 

Number 

099-12-010-413 

Aqueous 

GC  33 

N/A 

09/17/03 

030917L01 

ffag  alscience 
Sin  vironmen  tal 
1L  aboratories. ,  Inc, 


Quality  Control  -  Spike/Spike  Duplicate 


GeoSyntec  Consultants 

Date  Received: 

09/17/03 

1500  Newell  Avenue,  Ste.  800 

Work  Order  No: 

03-09-0956 

Walnut  Creek,  CA  94596-5181 

Preparation: 

N/A 

Project:  Aerojet  /  TR001 8/18 

Method: 

EPA  8015B 

Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed 

MS/MSD  Batch 
Number 

03-09-0912-1 

Aqueous 

GC12 

N/A 

09/19/03 

Parameter 


MS  %REC  MSP  %REC  %REC  CL  RPD  RPDCL 


Qualifiers 


GeoSyntec  Consultants 
1500  Newell  Avenue,  Ste.  800 
Walnut  Creek,  CA  94596-5181 


a 


Project:  Aerojet  /  TR001 8  / 1 8 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


09/1 7/L 
03-09-095 
N/ 

EPA  8015 


Date  Date  LCS/LCSD  Batch 

Quality  Control  Sample  ID _ Matrix _ Instrument _ Prepared _ Analyzed _ Number 

099-12-006-833 _ Aqueous _ GC12 _ N/A _ 09/19/03 _ 030919L01 


Parameter 


LCS  %REC  LCSD  %REC  %REC  CL  RPD  RPDCL  Qualifiers 


Quality  Control  -  Spike/Spike  Duplicate 


A-  aboratories,  Inc . 


GeoSyntec  Consultants 

Date  Received: 

09/17/03 

1500  Newell  Avenue,  Ste.  800 

Work  Order  No: 

03-09-0956 

Walnut  Creek,  CA  94596-5181 

Preparation: 

N/A 

Method: 

HPLC/UV 

Project:  Aerojet  /  TR0018  /  18 

Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed 

MS/MSD  Batch 
Number 

03-09-0502-1 

Aqueous 

HPLC6 

.  N/A 

09/19/03 

Parameter 

MS  %REC 

MSD %REC 

%REC  CL 

RPD  RPD  CL 

Qualifiers 

Quality  Control  -  LCS/LCS  Duplicate 


f :malscience 
jjfiijr  nvironmentat 
aboratories ,  Inc, 


GeoSyntec  Consultants 
1500  Newell  Avenue,  Ste.  800 
Walnut  Creek,  CA  94596-5181 

Project:  Aerojet  /  TR001 8  / 1 8 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


03-09-0956 


HPLC/UV 


Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed 

LCS/LCSD  Batch 

Number 

099-12-016-12 

HPLC  6 

N/A 

09/18/03 

03091 8L04 

GLOSSARY  OF  TERMS  AND  QUALIFIERS 


£ malscience 
Jgy  nvironmenta! 

JL.  ahoratories ,  Inc. 

Work  Order  Number:  03-09-0956 


Qualifier  Definition 

ND  Not  detected  at  indicated  reporting  limit. 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432 


TEL:  (714)  895-5494 


FAX:  (71 4)  894-7501 


TEMPERATURE  -  SAMPLES  RECEIVED  BY: 

CALSCIENCE  COURIER: 

LABORATORY  (Other  than  Calscience  Courier): 

Chilled,  cooler  with  temperature  blank  provided. 

°C  Temperature  blank. 

Chilled,  cooler  without  temperature  blank. 

/$  °C  IR  thermometer. 

Chilled  and  placed  in  cooler  with  wet  ice. 

Ambient  temperature. 

Ambient  and  placed  in  cooler  with  wet  ice. 

Ambient  temperature. 

i 

°C  Temperature  blank. 

Initial: 

CUSTODY  SEAL  INTACT: 

Sample(s):  Cooler: 

No  (Not  Intact) : 

Not  Applicable  (N/A): 

J 

Initial:  _ 

SAMPLE  CONDITION: 


Chain-Of-Custody  document(s)  received  with  samples . 

Sample  container  label(s)  consistent  with  custody  papers. 

Sample  container(s)  intact  and  good  condition . 

Correct  containers  for  analyses  requested . 

Proper  preservation  noted  on  sample  label(s) . 

VOA  vial(s)  free  of  headspace . 

Tedlar  bag(s)  free  of  condensation . 


COMMENTS: 


October  14,  2003 


r)HSff 


Jamey  Rosen 
GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario  .Canada  0 


Subject:  Calscience  Work  Order  No.: 
Client  Reference: 


03-10-0008 
Aerojet /TR0018/ 18 


Dear  Client: 

Enclosed  is  an  analytical  report  for  the  above-referenced  project.  The  samples 
included  in  this  report  were  received  10/1/2003  and  analyzed  in  accordance  with 
the  attached  chain-of-custody. 

Unless  otherwise  noted,  all  analytical  testing  was  accomplished  in  accordance  with  the 
guidelines  established  in  our  Quality  Assurance  Program  Manual,  applicable  standard 
operating  procedures,  and  other  related  documentation.  The  original  report  of  any 
subcontracted  analysis  is  provided  herein,  and  follows  the  standard  Calscience  data 
package.  The  results  in  this  analytical  report  are  limited  to  the  samples  tested  and  any 
reproduction  thereof  must  be  made  in  its  entirety. 

If  you  have  any  questions  regarding  this  report,  please  do  not  hesitate  to  contact 
the  undersigned. 


Sincerely, 


■nvironmental 
.aboratories,  Inc. 
Stephen  Nowak 
Project  Manager 


Michael  JJCrisostomo 
Quality  Assurance  Manager 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432 


TEL:  (71 4)  895-5494 


FAX:  (71 4)  894-7501 


ANALYTICAL  REPORT 


-  _ 

£  p  vironmental 
laboratories,  Inc . 


GeoSyntec  Consultants 

Date  Received: 

10/01/03 

130  Research  Lane,  Suite  2 

Work  Order  No: 

03-10-0008 

NIG  5G3 

Preparation: 

N/A 

Guelph,  Ontario  .Canada  0 

Method: 

RSK-175M 

Project:  Aerojet  /  TR001 8/18 

Page  1  of  1 

Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Date 

Prepared 

KfiSSSSI 

QC  Batch  ID 

03-10-0008-1 

09/29/03 

Aqueous 

N/A 

USEE 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

EL 

DF  Qual  Units 

Methane 

ND 

1.00 

1  ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1  ug/L 

138-0929-1008 

03-10-0008-2 

09/29/03 

Aqueous 

N/A 

10/01/03 

222  1 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1.00 

1  ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1  ug/L 

MW-1 -0929-1 105 

03-10-0008-3 

09/29/03 

Aqueous 

N/A 

10/01/03 

031001L01 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1.00 

1  ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1  ug/L 

EW-1 -0929-1 245 

03-10-0008-5 

09/29/03 

Aqueous 

N/A 

10/01/03 

031001 L01 

Parameter 

Result 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1  ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1  ug/L 

EW-2 -0929-1 310 

03-10-0008-6 

09/29/03 

Aqueous 

N/A 

10/01/03 

031001L01 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1.00 

1  ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1  ug/L 

Method  Blank 

099-12-010-424 

N/A 

Aqueous 

N/A 

10/01/03 

031001L01 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1.00 

1  ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1  ug/L 

RL  -  Reporting  Limit  ,  DF  -  Dilution  Factor  ,  Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  GA  92841-1432 


TEL:  (71 4)  895-5494 


FAX:  (714)  894-7501 


Date 

Collected 


Matrix 


Client  Sample  Number 


Lab  Sample 
Number 


Date  Date 

Prepared  Analyzed  QC  Batch  ID 


RW-1  -0929-0920 

03-10-0008-1 

09/29/03 

Aqueous 

N/A 

EBB 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Sulfide,  Total 

ND 

0.050 

1 

mg/L 

138-0929-1008 

03-10-0008-2 

09/29/03 

Aqueous 

N/A 

10/01/03 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Sulfide,  Total 

ND 

0.050 

1 

mg/L 

MW-1 -0929-1 105 

03-10-0008-3 

09/29/03 

Aqueous 

N/A 

10/01/03 

31001SB1 

Parameter 

Result 

RL 

RF 

Qual 

Units 

Sulfide,  Total 

ND 

0.050 

1 

mg/L 

80A-0929-1216 

03-10-0008-4 

09/29/03 

Aqueous 

N/A 

10/01/03 

31001SB1 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Sulfide,  Total 

ND 

0.050 

1 

mg/L 

EW-1 -0929-1 245 

03-10-0008-5 

09/29/03 

Aqueous 

N/A 

10/01/03 

31001SB1 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Sulfide,  Total 

ND 

0.050 

1 

mg/L 

EW -2-0929-1 310 

03-10-0008-6 

09/29/03 

Aqueous 

N/A 

10/01/03 

31001SB1 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Sulfide,  Total 

ND 

0.050 

1 

mg/L 

Method  Blank 

099-05-089-1,439 

N/A 

Aqueous 

N/A 

10/01/03 

31001 SB1 

Parameter  Result  RL  DF  Qual  Units 


Sulfide,  Total 


ND 


0.050 


1 


mg/L 


ANALYTICAL  REPORT 


GeoSyntec  Consultants 

Date  Received: 

130  Research  Lane,  Suite  2 

Work  Order  No: 

NIG  5G3 

Preparation: 

Guelph,  Ontario, Canada  0 

Method: 

RW-1 -0929-0920 

03-10-0008-1 

09/29/03 

Aqueous 

Parameter 

Result 

EL 

DF 

Qual 

Units 

Ethanol 

Surroaates: 

260 

REC  (%) 

10 

Control 

100 

Qual 

mg/L 

Hexafluoro-2-propanol 

116 

Limits 

63-147 

03-10-0008-2 


3  031002L01 


09/29/03  Aqueous  N/A  10/02/03  031002L01 


Parameter 

Result 

EL 

DF 

Qual 

Units 

Ethanol 

Surroaates: 

ND 

REC  (%) 

0.10 

Control 

1 

Qual 

mg/L 

Hexafluoro-2-propanol 

117 

Limits 

63-147 

MW-1  -0929-1 105 


03-10-0008-3 


09/29/03  Aqueous  N/A  10/02/03  031002L01 


Parameter 

Result 

EL 

DF 

Qual 

Ethanol 

ND 

0.10 

1 

Surroaates: 

REC  (%) 

Control 

Qual 

Limits 

Hexafluoro-2-propanol 

109 

63-147 

80A-0929-1216 


03-10-0008-4 


mg/L 


09/29/03  Aqueous  N/A  10/02/03  031002L01 


Parameter 

Ethanol 


Hexafluoro-2-propanol 


EW-1 -0929-1 245 


Parameter 

Ethanol 


Result 

EL 

DF 

Qual 

Units 

ND 

0.10 

1 

mg/L 

REC  (%) 

Control 

Limits 

Qual 

110 

63-147 

03-10-0008-5 

09/29/03 

Aqueous 

Result 

EL 

DF 

Qual 

Units 

ND 

0.10 

1 

mg/L 

REC  (%) 

Control 

Qual 

Limits 

63-147 


Hexafluoro-2-propanol 


113 


ANALYTICAL  REPORT 


fa,  alscience 
gji  n  vironmenta i 


Jo,  ahoratories,  Inc . 


GeoSyntec  Consultants 

130  Research  Lane,  Suite  2 

NIG  5G3 

Guelph,  Ontario, Canada  0 

Date  Received: 

Work  Order  No: 
Preparation: 

Method: 

10/01/03 

03-10-0008 

N/A 

EPA  8015B 

Project:  Aerojet  /  TR0018  /  18 

Page  2  of  2 

Client  Sample  Number 

Lab  Sample 

Number 

Date 

Collected 

Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

EW-2 -0929-1 310 

03-10-0008-6 

09/29/03 

Aqueous 

<#.132 91 

Parameter  Result 

RL  DF 

Qual 

Units 

Ethanol  ND 

Surroaates:  REC  (%) 

Hexafluoro-2-propanol  114 

0.10  1 

Control 

Limits 

63-147 

Qual 

mg/L 

Method  Blank 

099-12-006-840 

N/A 

Aqueous 

N/A 

10/02/03 

031002L01 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surroaates: 

REC  (%) 

Control 

Limits 

Qual 

Hexafluoro-2-propanol 

112 

63-147 

RL  -  Reporting  Limit 


DF  -  Dilution  Factor 


Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  GA  92841-1432 


TEL:  (714)  895-5494 


FAX:  (71 4)  894-7501 


ANALYTICAL  REPORT 


f malscience 
JS  nvimnmentai 


laboratories,  Inc, 


GeoSyntec  Consultants 

Date  Received: 

10/01/03 

130  Research  Lane,  Suite  2 

Work  Order  No: 

03-10-0008 

NIG  5G3 

Preparation: 

N/A 

Guelph,  Ontario  .Canada  0 

Method: 

HPLC/UV 

Project:  Aerojet  /  TR001 8  / 1 8 

Page  1  of  2 

Lab  Sample  Date  Date  Date 

Client  Sample  Number _ Number _ Collected  Matrix _ Prepared  Analyzed  QC  Batch  ID 


RW-1 -0929-0920 

03-10-0008-1 

09/29/03 

Aqueous 

N/A 

10/10/03 

031010L03 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1  mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

1,8 

1.0 

1  mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1  mg/L 

Surroaates: 

REC  (%) 

Control 

Limits 

Qual 

Dibromopropionic  Acid 

104 

80-120 

138-0929-1008 

03-10-0008-2 

09/29/03  Aqueous 

N/A 

10/10/03 

031010L03 

Parameter 

Result 

RL 

DF 

Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Acetic  Acid 

1.4 

1.0 

1 

mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surroaates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

102 

80-120 

MW-1 -0929-1 105  03-10-0008-3 


Parameter 

Result 

RL 

DF  Qual  Units 

Propionic  Acid 

ND 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1 

mg/L 

09/29/03  Aqueous  N/A  10/10/03  031010L03 


Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1  mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

1.6 

1.0 

1  mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1  mg/L 

Surroaates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

100 

80-120 

03-10-0008-5 

09/29/03  Aqueous 

N/A 

10/10/03 

Parameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

1.1 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surroaates: 

REC.1%) 

Control 

Qual 

Limits 

80-120 


Dibromopropionic  Acid 


104 


ANALYTICAL  REPORT 


Parameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

1.3 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surrogates: 

73 

m 

o 

£ 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

100 

80-120 

Method  Blank  099-12-016-13  N/A  Aqueous  N/A  10/10/03  031010L03 


Parameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surrogates: 

REC  /%> 

Control 

Limits 

Qual 

80-120 


Oibromopropionic  Acid 


114 


5C  Consultants 

Date  Received: 

10/0' 

arch  Lane,  Suite  2 

Work  Order  No: 

03-10-0 

Preparation: 

Mario  .Canada  0 

Method: 

EPA  31 

Aerojet  /  TR0018  / 18 

Quality  Control  Sample  ID 


03-09-1703-1 


Matrix 


Aqueous 


Instrument 


N/A 


Date 

Prepared: 


Date 

Analyzed: 


10/01/03 


Duplicate  Batch 
Number 


Parameter  MS  %REC  MSP  %REC  %REC  CL  RPD  RPD  CL  Qualifiers 


Date  Date  LCS/LCSD  Batch 

Quality  Control  Sample  ID _ Matrix _ Instrument _ Prepared _ Analyzed _ Number 

099-12-006-840  Aqueous  GC12  N/A  10/02/03  031002L01 


Pyruvic  Acid 
Acetic  Acid 
Lactic  Acid 
Propionic  Acid 
Butyric  Acid 


Quality  Control  -  LCS/LCS  Duplicate 


^ alscience 

■  BBS 

am  nvironmenta! 

Mm  aboratorses ,  Inc, 


GeoSyntec  Consultants 

Date  Received: 

10/01/03 

130  Research  Lane,  Suite  2 

Work  Order  No: 

NIG  5G3 

Preparation: 

N/A 

Guelph,  Ontario  .Canada  0 
Project:  Aerojet  /  TR001 8  / 1 8 

Method: 

HPLC/UV 

Date  Date 

LCS/LCSD  Batch 

Quality  Control  Sample  ID 

Matrix 

Instrument 

Prepared  Analyzed 

Number 

lilf? 

Aqueous 

HPLC  6 

N/A  10/10/03 

031010L03 

Parameter 

LCS  %REC  LCSD  %REC  %REC  CL  RPD 

RPD  CL  Qualifiers 

Pyruvic  Acid 

111 

111 

80-120  0 

0-20 

Acetic  Acid 

110 

111 

80-120  0 

0-20 

Lactic  Acid 

109 

110 

80-120  1 

0-20 

Propionic  Acid 

108 

112 

80-120  3 

0-20 

Butyric  Acid 

93 

98 

80-120  5 

0-20 

# 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432 


TEL:  (71 4)  895-5494 


FAX:  (714)  894-7501 


nentai 

itories ,  Inc . 


(SSARY  OF  TERMS  AND  QUALIFIERS 


Work  Order  Number:  03-1 0-0008 


Qualifier  Definition 

3  Spike  or  Spike  Duplicate  compound  was  out  of  control  due  to  matrix 

interference.  The  associated  LCS  and/or  LCSD  was  in  control  and, 
therefore,  the  sample  data  was  reported  without  further  clarification. 
ND  Not  detected  at  indicated  reporting  limit. 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432 


TEL:  (714)  895-5494 


FAX:  (71  ■ 


•I# 


COMMENTS: 


fa,  alscience 
S  nvironmental 
§m  aboraiories,  Inc. 


October  23,  2003 


Jamey  Rosen 
GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 


Subject:  Calscience  Work  Order  No.: 
Client  Reference: 


03-10-0964 

TR0018/18 


Dear  Client: 

Enclosed  is  an  analytical  report  for  the  above-referenced  project.  The  samples 
included  in  this  report  were  received  10/16/2003  and  analyzed  in  accordance  with 
the  attached  chain-of-custody. 

Unless  otherwise  noted,  all  analytical  testing  was  accomplished  in  accordance  with  the 
guidelines  established  in  our  Quality  Assurance  Program  Manual,  applicable  standard 
operating  procedures,  and  other  related  documentation.  The  original  report  of  any 
subcontracted  analysis  is  provided  herein,  and  follows  the  standard  Calscience  data 
package.  The  results  in  this  analytical  report  are  limited  to  the  samples  tested  and  any 
reproduction  thereof  must  be  made  in  its  entirety. 

If  you  have  any  questions  regarding  this  report,  please  do  not  hesitate  to  contact 
the  undersigned. 


Michael  J.  Crisostomo 
Quality  Assurance  Manager 

Stephen  Nowak 
Project  Manager 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432 


© 


TEL:  (71 4)  895-5494 


FAX:  (71 4)  894-7501 


ANALYTICAL  REPORT 


alscience 


Si  nvironmenta / 

Jar  abomtories. ,  //?c. 


GeoSyntec  Consultants 

130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 

Project:  TR0018/18 

Date  Received: 

Work  Order  No: 

Preparation: 

Method: 

10/16/03 

03-10-0964 

N/A 

RSK-175M 

Page  1  of  1 

Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

WNN-RW-1 

03-10-0964-1 

10/15/03 

Aqueous 

N/A 

10/20/03 

031020L02 

Parameter 

Result 

EL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1.00 

1  ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1  ug/L 

STSW-138A 

03-10-0964-2 

10/15/03 

Aqueous 

N/A 

10/20/03 

031020L02 

Parameter 

Result 

EL 

DF  Qual  Units 

Parameter 

Result 

EL 

DF  Qual  Units 

Methane 

1.10 

1.00 

1  ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1  ug/L 

WNN-MW1 

03-10-0964-3 

10/15/03 

Aqueous 

N/A 

10/20/03 

031020L02 

Parameter 

Result 

EL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1.00 

1  ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1  ug/L 

WNN-EW-1 

03-10-0964-4 

10/15/03 

Aqueous 

N/A 

10/20/03 

031020L02 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1.00 

1  ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1  ug/L 

WNN-EW-2 

03-10-0964-5 

10/15/03 

Aqueous 

N/A 

10/20/03 

031020L02 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1.00 

1  ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1  ug/L 

Method  Blank 

099-12-010-442 

N/A 

Aqueous 

N/A 

10/20/03 

031020L02 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1.00 

1  ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1  ug/L 

RL  -  Reporting  Limit  ,  DF  -  Dilution  Factor  ,  Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432 


TEL:  (71 4)  895-5494 


FAX:  (714)  894-7501 


ANALYTICAL  REPORT 


alscience 

S  nvironmental 


Mm  aboratories,  Inc, 


GeoSyntec  Consultants 

Date  Received: 

10/16/03 

130  Research  Lane,  Suite  2 

Work  Order  No: 

03-10-0964 

NIG  5G3 

Preparation: 

N/A 

Guelph,  Ontario, Canada  0 

Method: 

EPA  801 5B 

Project:  Aerojet  /  TR0018  / 18 

Page  1  of  2 

Lab  Sample 

Date 

Date 

Date 

Client  Sample  Number 

Number 

Collected 

Matrix 

Prepared 

Analyzed 

QC  Batch  ID 

WNN-RW-1 

03-10-0964-1 

10/15/03 

Aqueous 

■ESI 

10/22/03 

031022L01 

Parameter 

Result 

RL  DF 

Qual 

Units 

Ethanol 

280 

10  100 

mg/L 

Surroqates: 

REC  (%) 

Control 

Limits 

Qual 

Hexafluoro-2-propanol 

107 

63-147 

STSW-138A 

03-10-0964-2 

10/15/03 

Aqueous 

N/A 

10/22/03 

031022L01 

Parameter 

Result 

RL  DF 

Qual 

Units 

Ethanol 

ND 

0.10  1 

mg/L 

Surroaates: 

REC  (%) 

Control 

Limits 

Qual 

Hexafluoro-2-propanol 

101 

63-147 

WNN-MW1 

03-10-0964-3 

10/15/03 

Aqueous 

N/A 

10/22/03 

031022L01 

Parameter 

Result 

RL  DF 

Qual 

Units 

Ethanol 

ND 

0.10  1 

mg/L 

Surroaates: 

REC  (%) 

Control 

Limits 

Qual 

Hexafluoro-2-propanol 

109 

63-147 

WNN-EW-1 

03-10-0964-4 

10/15/03 

Aqueous 

N/A 

10/22/03 

031022L01 

Parameter 

Result 

RL  DF 

Qual 

Units 

Ethanol 

ND 

0.10  1 

mg/L 

Surroaates: 

REC{%) 

Control 

Limits 

Qual 

Hexafluoro-2-propanol 

110 

63-147 

RL  -  Reporting  Limit  ,  DF  -  Dilution  Factor  ,  Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  GA  92841-1432 


TEL:  (71 4)  895-5494 


FAX:  (71 4)  894-7501 


ANALYTICAL  REPORT 


mil'll  ll'l  1  — 

10/16/03 

130  Research  Lane,  Suite  2 

Work  Order  No: 

NIG  5G3 

Preparation: 

N/A 

Guelph,  Ontario, Canada  0 

EPA  8015B 

Page  2  of  2 

Lab  Sample 

Date 

Date 

Date 

Client  Sample  Number 

Number 

Collected 

Matrix 

Prepared 

Analyzed 

QC  Batch  ID 

WNN-EW-2 

03-10-0964-5 

10/15/03 

Aqueous 

N/A 

10/22/03 

031022L01 

Parameter  Result 

RL  DF 

Qual 

Units 

Ethanol  ND 

0.10  1 

mg/L 

Surroaates:  REC  (%) 

Control 

Limits 

Qual 

Hexafluoro-2-propanol  101 

63-147 

Method  Blank 

099-12-006-858 

N/A 

Aqueous 

N/Axc;':;;: 

10/22/03 

031022L01 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surroqates: 

REC  (%) 

Control 

Limits 

Qual 

Hexafluoro-2-propanol 

102 

63-147 

RL  -  Reporting  Limit  ,  DF  -  Dilution  Factor  ,  Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432 


TEL:  (71 4)  895-5494 


FAX:  (714)  894-7501 


ANALYTICAL  REPORT 


alscience 
St  nvironmental 


Sm  aboratories ,  Inc. 


GeoSyntec  Consultants 

Date  Received: 

10/16/03 

130  Research  Lane,  Suite  2 

Work  Order  No: 

03-10-0964 

NIG  5G3 

Preparation: 

N/A 

Guelph,  Ontario, Canada  0 

Method: 

HPLC/UV 

Project:  TR0018/18 

Page  1  of  2 

Lab  Sample 

Date 

■MSI 

Date 

Client  Sample  Number 

Number 

Collected  Matrix 

Analyzed 

QC  Batch  ID 

WNN-RW-1 

03-10-0964-1 

10/15/03  Aqueous 

N/A 

aEBafeafeg  s&at 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1  mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

1.6 

1.0 

1  mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1  mg/L 

Surroaates: 

REC  (%) 

Control 

Limits 

Qual 

Dibromopropionic  Acid 

98 

80-120 

STSW-138A 

03-10-0964-2 

19/15/03  Aqueous 

N/A 

10/20/03 

031020L01 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1  mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

1.3 

1.0 

1  mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1  mg/L 

Surroaates: 

REC  (%) 

Control 

Limits 

Qual 

Dibromopropionic  Acid 

95 

80-120 

WNN-MW1 

03-10-0964-3 

10/15/03  Aqueous 

N/A 

10/20/03 

031020L01 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1  mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

1.1 

1.0 

1  mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1  mg/L 

Surroaates: 

REC  (%) 

Control 

Limits 

Qual 

Dibromopropionic  Acid 

99 

80-120 

WNN-EW-1 

03-10-0964-4 

10/15/03  Aqueous 

N/A 

10/20/03 

031020L01 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1  mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

1.2 

1.0 

1  mg/L 

Butyric  Add 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1  mg/L 

Surroaates: 

REC  (%) 

Control 

Limits 

Qual 

Dibromopropionic  Acid 

86 

80-120 

RL  -  Reporting  Limit  ,  DF  -  Dilution  Factor  ,  Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432  ®  TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

WNN-EW-2 

03-10-0964-5 

10/15/03 

Aqueous 

N/A 

f§ '  22  HESHB 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0,50 

1  mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

1.2 

1.0 

1  mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1  mg/L 

Surroaates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

86 

80-120 

Method  Blank 

099-12-016-14 

N/A 

Aqueous 

N/A 

10/20/03 

031020L01 

Parameter 

Result 

EL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1  mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

ND 

1.0 

1  mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1  mg/L 

Surroaates: 

REC  (%) 

Control 

Qual 

Limits 

80-120 


Dibromopropionic  Acid 


104 


alsclence 
nvironmem 
m  aboratories,  Inc . 


Quality  Control  -  LCS/LCS  Duplicate 


alscience 
nvironmental 
m  ahoratories , 


Quality  Control  -  LCS/LCS  Duplicate 


GeoSyntec  Consultants 

Date  Received: 

10/16/03 

130  Research  Lane,  Suite  2 

Work  Order  No: 

[•KaimBisg 

NIG  5G3 

Preparation: 

N/A 

Guelph,  Ontario, Canada  0 
Project:  TR0018/18 

Method: 

HPLC/UV 

Date  Date 

LCS/LCSD  Batch 

Quality  Control  Sample  ID 

Matrix 

Instrument 

Prepared  Analyzed 

Number 

099-12-016-14 

Aqueous 

HPLC6 

N/A  10/20/03 

O310MLflt 

Parameter 

LCS  %REC  LCSD  %REC  %REC  CL 

RPD 

RPD  CL 

Qualifiers 

Pyruvic  Acid 

114 

114 

80-120 

0 

0-20 

Acetic  Acid 

105 

100 

80-120 

5 

0-20 

Lactic  Acid 

115 

101 

80-120 

12 

0-20 

Propionic  Acid 

94 

105 

80-120 

11 

0-20 

Butyric  Acid 

101 

106 

80-120 

5 

0-20 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432 


TEL:  (71 4)  895-5494 


FAX:  (714)  894-7501 


Quality  Control  Sample  ID 


MS/MSD  Batch 
Number 


Work  Order  Number:  03-10-0964 


Definition 

Not  detected  at  indicated  reporting  limit. 


TEMPERATURE  -  SAMPLES  RECEIVED  BY: 


CALSCIENCE  COURIER: 

_ _  Chilled,  cooler  with  temperature  blank  provided. 

_ Chilled,  cooler  without  temperature  blank. 

_ Chilled  and  placed  in  cooler  with  wet  ice. 

Ambient  and  placed  in  cooler  with  wet  ice. 
_ Ambient  temperature. 

_ °C  Temperature  blank. 


LABORATORY  (Other  than  Calscience  Courier): 

_ °C  Temperature  blank. 

_ °C  !R  thermometer. 

_ Ambient  temperature. 


Initial: 


CUSTODY  SEAL  INTACT: 

Sample(s): _ Cooler:. 


No  (Not  Intact) 


Not  Applicable  (N/A): 


/A): 

Initial:  ^  C 


SAMPLE  CONDITION: 

Yes 

No 

N/A 

Chain-Of-Custody  document(s)  received  with  samples . 

.  ... . 

*' 

Sample  container  label(s)  consistent  with  custody  papers . 

. .  . .  . 

Sample  container(s)  intact  and  good  condition . 

Correct  containers  for  analyses  requested . 

Proper  preservation  noted  on  sample  label(s) . 

. V. 

V 

VOA  vial(s)  free  of  headspace . 

Tedlar  bag(s)  free  of  condensation .  . 

\S 

Initial:  _ 

Kfo 

COMMENTS: 

WNNJ-gW-l  -W6s 


m  alscience 
S  nvironmental 
Mm  aboratories,  Inc. 


November  10,  2003 


Jamey  Rosen 
GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 


Subject:  Calscience  Work  Order  No.: 
Client  Reference: 


03-11-0097 
Aerojet  /  TR001 8/ 18 


Dear  Client: 

Enclosed  is  an  analytical  report  for  the  above-referenced  project.  The  samples 
included  in  this  report  were  received  11/4/2003  and  analyzed  in  accordance  with 
the  attached  chain-of-custody. 

Unless  otherwise  noted,  all  analytical  testing  was  accomplished  in  accordance  with  the 
guidelines  established  in  our  Quality  Assurance  Program  Manual,  applicable  standard 
operating  procedures,  and  other  related  documentation.  The  original  report  of  any 
subcontracted  analysis  is  provided  herein,  and  follows  the  standard  Calscience  data 
package.  The  results  in  this  analytical  report  are  limited  to  the  samples  tested  and  any 
reproduction  thereof  must  be  made  in  its  entirety. 

If  you  have  any  questions  regarding  this  report,  please  do  not  hesitate  to  contact 
the  undersigned. 


Stephen  Nowak 
Project  Manager 


& 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432 


TEL:  (714)  895-5494 


FAX:  (7 14)  894-7501 


Analytical  Report 


GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 


Date  Received:  1 1  /04/< 

Work  Order  No:  03-11-00! 


NIG  5G3 

Preparation: 

N/ 

Guelph,  Ontario, Canada  0 

Method: 

RSK-175 

Project:  Aerojet  /  TR001 8  / 18 

Page  1  of 

Lab  Sample 

Date 

Date 

Date 

Client  Sample  Number 

Number 

Collected  Matrix 

Prepared 

Analyzed 

QC  Batch  ID 

3 . 

03-11-0097-1 

11703/03  Aqueous 

N/A 

Hi 

EBIWI 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

EL 

DF  Qual  Units 

Methane 

ND 

1.00 

1  ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1  ug/L 

WNN-EW-2  03-11-0097-2  11/03/03  Aqueous  N/A  11/05/03  031105L02 


Parameter 

Methane 

Ethane 

Result 

ND 

ND 

RL 

1.00 

1.00 

DF  Qual  Units 

1  ug/L 

1  ug/L 

Parameter 

Ethylene 

Result 

ND 

RL 

1.00 

DF  Qual  Units 

1  ug/L 

WNN-EW-1 

03-11-0097-3 

11/03/03 

Aqueous 

N/A 

11/05/03 

031105L02 

Parameter 

Result 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1  ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1  ug/L 

Method  Blank 

099-12-010-157 

N/A 

Aqueous 

HIM 

11/05/03 

031105L02 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1.00 

1  ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1  ug/L 

Analytical  Report 


Sm  nvironmental 
aw  aboratories ,  Inc. 


GeoSyntec  Consultants 

11/04/03 

130  Research  Lane,  Suite  2 

Work  Order  No: 

NIG  5G3 

Preparation: 

N/A 

Guelph,  Ontario, Canada  0 

EPA  376.2 

Page  1  of  1 

Client  Sample  Number 

Lab  Sample 

Number 

Date 

Collected 

Matrix 

Date 

Prepared 

Date 

Analyzed 

WNN-RW-1 

03-11-0097-1 

11/03/03 

Aqueous 

N/A 

11/07/03 

31107SB1 

Parameter  Result 

RL  DF 

Qual 

Units 

Sulfide,  Total  ND 

0.050  1 

mg/L 

WNN-EW-2 

03-11-0097-2 

11/03/03 

Aqueous 

N/AL-:^';: 

11/07/03 

31107SB1 

Parameter  Result 

RL  DF 

Qual 

Units 

Sulfide,  Total  ND 

0.050  1 

mg/L 

WNN-EW-1 

03-11-0097-3 

11/03/03 

Aqueous 

N/A 

11/07/03 

31107SB1 

Parameter  Result 

RL  DF 

Qual 

Units 

Sulfide,  Total  ND 

0.050  1 

mg/L 

Method  Blank 

099-05-089-1,461 

N/A 

Aqueous 

N/A 

11/07/03 

31107SB1 

Parameter  Result  RL  DF  Qual  Units 

Sulfide,  Total  ND  0.050  1  mg/L 


Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

WNN-RW-1 

03-11-0097-1 

11/03/03 

Aqueous 

N/A 

11/05/03 

031105L01 

Parameter 

Result 

RL  DF 

Qual 

Units 

Ethanol 

0.54 

0.10  1 

mg/L 

Surrogates: 

Hexafluoro-2-propanol 

REC  (%) 

97 

Control 

Limits 

63-147 

Qual 

WNN-EW-2 

03-11-0097-2 

11/03/03 

Aqueous 

N/A 

11/05/03 

031105L01 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surrogates: 

REC  (%) 

Control 

Limits 

Qual 

Hexafluoro-2-propanol 

101 

63-147 

WNN-EW-1  03-11-0097-3  11/03/03  Aqueous  N/A  11/05/03  031105L01 


Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surrogates: 

REC  (%) 

Control 

Limits 

Qual 

Hexafluoro-2-propanol 

102 

63-147 

Method  Blank  099-12-006-873  N/A  Aqueous  N/A  11/05/03  031105L01 


Parameter 

Ethanol 

Surrogates: 


Result  RL  DF 

ND  0.10  1 


REC  (%)  Control 
Limits 
63-147 


Qual  Units 

mg/L 

Qual 


Hexafluoro-2-propanoi 


97 


Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

WNN-RW-1 

03-11-0097-1 

11/03/03 

Aqueous 

N/A 

KB 

Mm 

Parameter 

Pyruvic  Acid 

Acetic  Acid 

Lactic  Acid 

Result 

ND 

ND 

ND 

RL 

0,50 

1.0 

1.0 

DF  Qual  Units 

1  mg/L 

1  mg/L 

1  mg/L 

Parameter 
Propionic  Acid 
Butyric  Acid 

Result 

ND 

ND 

RL 

1.0 

1.0 

DF  Qual 

1 

1 

Units 

mg/L 

mg/L 

Surrogates:  REC  (%)  Control  Qual 

Limits 

Dibromopropionic  Acid  103  80-120 


WNN-EW-2  03-11-0097-2 


Parameter 

Result 

EL 

DF 

Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surrogates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

101 

80-120 

11/03703  Aqueous 

N/A 

11/07/03 

031107L01 

Parameter 

Result 

EL 

DF  Qual  Units 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

WNN-EW-1 

03-11-0097-3 

11/03/03  Aqueous 

N/A 

11/07/03 

031107L01 

Parameter 

Result 

BL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual 

Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1 

mg/L 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1 

mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surrogates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid  92  80-120 


Method  Blank 

099-12-016-15 

N/A  Aqueous 

N/A 

11/07/03 

031107L01 

Parameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Dyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surrogates: 

REC  (%) 

Control 

Qual 

Limits 

80-120 


Dibromopropionic  Acid 


105 


:y 


Parameter 

MS  %REC 

MSD  %REC 

%REC  CL 

RPD 

RPD  CL 

Qualifiers 

Methanol 

99 

99 

64-118 

0 

0-20 

Ethanol 

99 

101 

73-109 

2 

0-23 

Quality  Control  -  LCS/LCS  Duplicate 


Quality  Control  -  Spike/Spike  Duplicate 


Parameter 

MS  %REC 

MSD  %REC 

%REC  CL 

RPD 

RPD  CL 

Qualifiers 

Pyruvic  Acid 

111 

115 

70-130 

3 

0-30 

Acetic  Acid 

110 

118 

70-130 

8 

0-30 

Lactic  Acid 

107 

115 

70-130 

7 

0-30 

Propionic  Acid 

113 

117 

70-130 

3 

0-30 

Butyric  Acid 

107 

111 

70-130 

4 

0-30 

Date  Date  LCS/LCSD  Batch 


Quality  Control  Sample  ID 

Matrix 

Instrument  Prepared 

Analyzed 

Number 

Aqueous 

HPLC  6  N/A 

11/07/03 

031107L01 

Parameter 

LCS  %REC  LCSD  %REC  %REC  CL 

RPD 

RPD  CL  Qualifiers 

Pyruvic  Acid 

111 

109 

80-120 

1 

0-20 

Acetic  Acid 

106 

102 

80-120 

4 

0-20 

Lactic  Acid 

106 

105 

80-120 

1 

0-20 

Propionic  Acid 

112 

111 

80-120 

1 

0-20 

Butyric  Acid 

113 

101 

80-120 

11 

0-20 

Parameter 


LCS  %REC 


LCSD %REC 


%REC  CL 


RPD  CL  Qualifiers 


alscience 


m  nvironmerdal 
Mm  aboratories ,  k 


Glossary  of  Terms  and  Qualifiers 


Work  Order  Number:  03-11-0097 


rier  Definition 


Not  detected  at  indicated  reporting  limit. 


Grove,  CA  92841-1432  •  TEL:  (714)  895-5494 


FAX:  (714)894-7501 


COMMENTS: 


November  11,  2003 


Jamey  Rosen 
GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 


Subject:  Calscience  Work  Order  No.: 
Client  Reference: 


03-10-1758 
Aerojet /TR0018/ 18 


Dear  Client: 

Enclosed  is  an  analytical  report  for  the  above-referenced  project.  The  samples 
included  in  this  report  were  received  10/30/2003  and  analyzed  in  accordance  with 
the  attached  chain-of-custody. 

Unless  otherwise  noted,  all  analytical  testing  was  accomplished  in  accordance  with  the 
guidelines  established  in  our  Quality  Assurance  Program  Manual,  applicable  standard 
operating  procedures,  and  other  related  documentation.  The  original  report  of  any 
subcontracted  analysis  is  provided  herein,  and  follows  the  standard  Calscience  data 
package.  The  results  in  this  analytical  report  are  limited  to  the  samples  tested  and  any 
reproduction  thereof  must  be  made  in  its  entirety. 

If  you  have  any  questions  regarding  this  report,  please  do  not  hesitate  to  contact 
the  undersigned. 


Since/fely, 


/C^fecienbe  Environmental 
Laboratories,  Inc. 
Stephen  Nowak 
Project  Manager 


Quality  Assurance  Manager 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432  *  TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


Analytical  Report 


fy,  alscience 


nvirormmntal 


,  aboratories . 


Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

EL 

DF  Qual  Units 

Methane 

1.10 

1.00 

1 

ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1 

ug/L 

STSW-138A  03-10-1758-2 


Parameter  Result  RL  DF  Qual  Units 


Methane  ND  1.00  1  ug/L 

Ethane  ND  1.00  1  ug/L 


Method  Blank  099-12-010-451 


Parameter  Result  RL  DF  Qual  Units 

Methane  ND  1.00  1  ug/L 

Ethane  ND  1.00  1  ug/L 


10/29/03 

Aqueous 

N/A 

10/30/03 

031030L02 

Parameter 

Result 

RL 

DF  Qual  Units 

Ethylene 

ND 

1.00 

1 

ug/L 

N#:/ 

Aqueous 

N/A 

10/30/03 

031030L02 

Parameter 

Result 

RL 

DF  Qual  Units 

Ethylene 

ND 

1.00 

1 

ug/L 

alscience 


Analytical  Report 


Mm  nvimnmentai 
Mm  aboratories,  inc. 

Date  Received: 

Work  Order  No: 
Preparation: 
Method: 


GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 


10/30/03 
03-10-1758 
N/A 
EPA  376.2 


Project:  Aerojet  /  TR0018  / 18  Page  1  of  1 


Client  Sample  Number 

Lab  Sample 

Number 

Date 

Collected 

Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

WNN-MW1 

03-10-1758-1 

10/29/03 

Aqueous 

N/A 

11/04/03 

31 104SB1 

Parameter 

Result 

RL  DF 

Qual 

Units 

Sulfide,  Total 

ND 

0.050  1 

mg/L 

STSW-138A 

03-10-1758-2 

10/29/03 

Aqueous 

N/A 

11/04/03 

311Q4SB1 

Parameter 

Result 

RL  DF 

Qual 

Units 

Sulfide,  Total 

ND 

0.050  1 

mg/L 

STSW-80A 

03-10-1758-3 

10/29/03 

Aqueous 

f  'Jlti/A:'"  /' 

11/04/03 

31104SB1 

Parameter 

Result 

RL  DF 

Qual 

Units 

Sulfide,  Total 

ND 

0.050  1 

mg/L 

Method  Blank 

099-05-089-1,460 

N/A 

Aqueous 

N/A 

11/04/03 

31 104SB1 

Parameter 

Result 

RL  DF 

Qual 

Units 

Sulfide,  Total 

ND 

0.050  1 

mg/L 

RL  -  Reporting  Limit 


DF  -  Dilution  Factor 


Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  GA  92841-1432 


TEL:  (71 4)  895-5494 


FAX:  (71 4)  894-7501 


Client  Sample  Number 

Lab  Sample 

Number 

Date 

Collected 

Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

WNN-MW1 

03-10-1758-1 

10/29/03 

Aqueous 

N/A 

11/03/03 

031103L02 

Parameter 

Result 

RL  DF 

Qual 

Units 

Ethanol 

ND 

0.10  1 

mg/L 

Surrogates: 

REC  (%) 

Control 

Qual 

Limits 

Hexafluoro-2-propanol 

112 

63-147 

STSW-138A 

03-10-1758-2 

10/29/03 

Aqueous 

N/A 

11/03/03 

031103L02 

Parameter 

Result 

RL  DF 

Qual 

Units 

Ethanol 

ND 

0.10  1 

mg/L 

Surrogates: 

REC  (%) 

Control 

Qual 

Limits 

Hexafluoro-2-propanol 

104 

63-147 

STSW-80A 

03-10-1758-3 

10/29/03 

Aqueous 

n/a  : 

11/03/03 

031103L02 

Parameter 

Result 

RL  DF 

Qual 

Units 

Ethanol 

ND 

0.10  1 

mg/L 

Surrogates: 

REC  (%) 

Control 

Qual 

Limits 

Hexafluoro-2-propanol 

96 

63-147 

Method  Blank 

099-12-006-871 

N/A 

Aqueous 

N/A 

11/03/03 

031103L02 

Parameter 

Result 

EL  DF 

Qual 

Units 

Ethanol 

ND 

0.10  1 

mg/L 

Surrogates:  REC  (%)  Control  Qual 

Limits 
63-147 


Hexafluoro-2-propanol 


94 


Analytical  Report 


jgy alscience 
/Environmental 
A L  aboraiories ,  Inc. 


3c  Consultants 

Date  Received: 

10/3C 

;arch  Lane,  Suite  2 

Work  Order  No: 

03-1  o-r 

i 

> 

Preparation: 

Dntario, Canada  0 

Method: 

HPLC/ 

Aerojet /TR0018/ 18 

Page  1 

Lab  Sample 

Date 

Matrix 

Date  1 

Client  Sample  Number 

Number 

Collected 

Prepared  An 

WNN-MW1 


03-10-1758-1 


1 0/29/03  Aqueous 


Parameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Dibromopropionic  Acid 


REC  (%)  Control 
Limits 

100  80-120 


STSW-138A  03-10-1758-2 


Parameter 

Result 

RL 

DF 

Qual 

Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Lactic  Acid 

Surroaates: 

ND 

REC  (%) 

1.0 

Control 

1 

Qual 

mg/L 

Limits 

Dibromopropionic  Acid 

101 

80-120 

10/29/03  Aqueous 

N/A 

11/07/03 

031107L01 

Parameter 

Result 

RL 

DF  Qual  Units 

Propionic  Acid 

ND 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1 

mg/L 

Method  Blank 


099-12-016-15  N/A  Aqueous  N/A  11/07/03  031107L01 


Parameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Units 

mg/L 

mg/L 


Dibromopropionic  Acid 


105 


Control 

Limits 

80-120 


Qual 


alsctence 


mm  n  vironmen  iai 
Mm  aboratories,  km. 


Quality  Control  -  Duplicate 


GeoSyntec  Consultants 

130  Research  Lane,  Suite  2 

NIG  5G3 

Guelph,  Ontario, Canada  0 

Project:  Aerojet  /  TR001 8  / 18 

Date  Received: 

Work  Order  No: 
Preparation: 

Method: 

10/30/03 
03-10-1758 
N/A 
EPA  376.2 

Date 

Date 

Duplicate  Batch 

Quality  Control  Sample  ID 

Matrix 

Instrument 

Prepared: 

Analyzed: 

Number 

^  ’  if'1**  VVv1C’’ ^  i 

Aqueous 

N/A 

N/A 

IS2SSBI 

Parameter 

Sample  Cone 

DUP  Cone 

RPD 

RPD  CL 

Qualifiers 

Sulfide,  Total 

ND 

ND 

NA 

0-25 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


Date  Date  MS/MSD  Batch 

Quality  Control  Sample  ID  Matrix  Instrument  Prepared  Analyzed  Number 


03-10-1865-1 _ ■  .  _ Aqueous _ GC12 _  N/A _ 11/03/03 _ 031103S02 


Date  Date  LCS/LCSD  Batch 

Quality  Control  Sample  ID  Matrix  Instrument  Prepared  Analyzed  Number 

099-12-006-871  Aqueous  GC12  N/A  11/03/03  031103L02 


Parameter 

LCS  %REC 

LCSD %REC 

%REC  CL 

RPD 

RPD  CL 

Qualifiers 

Methanol 

106 

106 

69-117 

0 

0-22 

Ethanol 

111 

109 

76-112 

2 

0-19 

L:  (714)895-5494 


FAX:  (714)  894-7501 


Quality  Control  -  Spike/Spike  Duplicate 


Mm  nvironmenta! 

Mm  aboratories ,  Inc. 


GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 
Project;  Aerojet  /  TR001 8/18 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


10/30/03 

03-10-1758 

N/A 

HPLC/UV 


Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed 

MS/MSD  Batch 
Number 

03-11-0097-1 

Aqueous 

HPLC6 

N/A 

11/07/03 

031107S01 

Parameter 

MS  %REC 

MSD %REC 

%REC  CL 

RPD 

RPD  CL 

Qualifiers 

Pyruvic  Acid 

111 

115 

70-130 

3 

0-30 

Acetic  Acid 

110 

118 

70-130 

8 

0-30 

Lactic  Acid 

107 

115 

70-130 

7 

0-30 

Propionic  Acid 

113 

117 

70-130 

3 

0-30 

Butyric  Acid 

107 

111 

70-130 

4 

0-30 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432 


TEL:  (714)  895-5494 


FAX:  (71 4)  894-7501 


Quality  Control  -  LCS/LCS  Duplicate 


mm  nvironmental 
Mm  aboratories ,  Inc . 


GeoSyntec  Consultants 

130  Research  Lane,  Suite  2 

NIG  5G3 

Guelph,  Ontario, Canada  0 
Project:  Aerojet  /  TR0018  / 1 8 

Date  Received: 

Work  Order  No: 
Preparation: 

Method: 

10/30/03 

03-10-1758 

N/A 

HPLC/UV 

Quality  Control  Sample  ID 

Matrix 

Instrument 

Date  Date 

Prepared  Analyzed 

LCS/LCSD  Batch 

Number 

099-12-016-15 

Aqueous 

HPLC  6 

N/A  11/07/03 

031 107L01 

Parameter 

LCS  %REC  LCSD  %REC  %REC  CL 

RPD 

RPD  CL 

Qualifiers 

Pyruvic  Acid 

111 

109 

80-120 

1 

0-20 

Acetic  Acid 

106 

102 

80-120 

4 

0-20 

Lactic  Acid 

106 

80-120 

1 

0-20 

Propionic  Acid 

112 

111 

80-120 

1 

0-20 

Butyric  Acid 

113 

101 

80-120 

11 

0-20 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432 


TEL:  (714)  895-5494 


FAX:  (71 4)  894-7501 


Date  Date  LCS/LCSD  Batch 

Quality  Control  Sample  ID _ Matrix _ Instrument _ Prepared _ Analyzed _ Number 

099-12-010-451  Aqueous  GC  33  N/A  10/30/03  031030L02 


Glossary  of  Terms  and  Qualifiers 


Work  Order  Number:  03-1 0-1 758 


Definition 

Not  detected  at  indicated  reporting  limit. 


WORK  ORDER#: 


SAMPLE  RECEIPT  FOR 


CLIENT: 


A  K  O 


TEMPERATURE  -  SAMPLES  RECEIVED  BY: 

CALSCIENCE  COURIER: 

LABORATORY  (Other  than  Calscience  Courier): 

Chilled,  cooler  with  temperature  blank  provided. 

°C  Temperature  blank. 

Chilled,  cooler  without  temperature  blank. 

t-j  °C  IR  thermometer. 

Chilled  and  placed  in  cooler  with  wet  ice. 

Ambient  temperature. 

Ambient  and  placed  in  cooler  with  wet  ice. 

Ambient  temperature. 

°C  Temperature  blank. 

Initial:  Ni 

CUSTODY  SEAL  INTACT: 

Sample(s): _ Cooier:_ 


No  (Not  Intact) 


Not  Applicable  (N/A):  _ 
Initial: 


SAMPLE  CONDITION: 

Yes 

Chain-Of-Custody  docunnent(s)  received  with  samples .  ^/' 

Sample  container  label(s)  consistent  with  custody  papers .  ^  . . . 

Sample  container(s)  intact  and  good  condition .  . . . 

Correct  containers  for  analyses  requested .  •••-• 

Proper  preservation  noted  on  sample  label(s) . 

VOA  vial(s)  free  of  headspace . .  . 

Tedlar  bag(s)  free  of  condensation . . 


COMMENTS: 


Stephen  Nowak 


From: 

Sent: 

To: 

Subject: 


SFelton@GeoSyntec.com 
Friday,  November  14,  2003  9:57  AM 
snowak@calscience.com 
RE:  Aerojet  job 


You  should  have  received  some  samples  on  Wed.  that  only  had  ethanol  requested  for  analysis.  The  COC  should  VFAs 
and  DHGs  as  well. 

— Original  Message — 

From:  Steve  Nowak  [mailto:snowak@calscience.com] 

Sent:  Friday,  November  07,  2003  3:19  PM 
To:  Scott  Felton 
Subject:  RE:  Aerojet  job 


Scott, 

Bottles  are  on  their  way. 


- Original  Message - 

From:  SFelton@GeoSyntec.com  [mailto:SFelton@GeoSyntec.com] 
Sent:  Friday,  November  07,  2003  10:50  AM 
To:  snowak@calscience.com 
Subject:  Aerojet  job 


Steve, 

I  need  more  bottles  for  VFAs,  DHGs,  and  Sulfide  about  40  each.  Is  it 
possible  to  get  these  on  Monday? 


i 


mm 


atscience 

*“  nvironmental 
m  aboratories. 


VOICE 


11/14/2003 


Invoice  Number; 


Jamey  Rosen 
GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 


Report  Sent  To; 

Calscience  Work  Order  No: 
Project  Name/No  : 

Terms: 


Jamey  Rosen 

03-11-0379 
Aerojet /TR001 8  / 18 
Net  30 


Total  Amount  Due  :  $  180.00 


Matrix 

Test 

TAT 

Qtv 

Unit  Cost 

Subtotal 

Rush 

Surcharae 

Total 

Water 

EPA8015B  Ethanol 

5 

2 

$90.00 

$180.00 

$0.00 

$180.00 

Total  Amount  Due  : 


Amounts  not  paid  within  terms  are  subject  to  a  1 .5%  per  month  service  charge. 
Please  include  invoice  number  with  your  remittance. 

PLEASE  REMIT  TO:  19433  E.  WALNUT  DRIVE  SOUTH 

CITY  OF  INDUSTRY,  CA  91748-2316 


Page  1  of  1 

7440  Lincoln  Way,  Garden  Grove,  CA  92841  -1 432  • 


$180.00 


TEL;  (714)  895-5494 


FAX:  (714)  894-7501 


fay aiscience 

nviron  mental 
S/m  ahoratories » /nc. 


f  I  lit 


INVOICE 


Date:  11/14/2003 

Invoice  Number:  1048378 


Jamey  Rosen 
GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 


Report  Sent  To: 

Calscience  Work  Order  No: 
Project  Name/No  : 

Terms: 


Jamey  Rosen 

03-11-0379 
Aerojet  /  TR0018  /  18 
Net  30 


Total  Amount  Due  :  $  180.00 


Matrix  Test 

Water  EPA8015B  Ethanol 


Rush 

TAT  Qty  Unit  Cost  Subtotal  Surcharge  Total 

5  2  $90.00  $180.00  $0.00  $180.00 


Total  Amount  Due  : 


Amounts  not  paid  within  terms  are  subject  to  a  1 .5%  per  month  service  charge. 
Please  include  invoice  number  with  your  remittance. 

PLEASE  REMIT  TO:  19433  E.  WALNUT  DRIVE  SOUTH 

CITY  OF  INDUSTRY,  CA  91748-2316 


$180.00 


Page  1  of  1 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432  •  TEL:  (714)  895-5494 


FAX:  (71 4)  894-7501 


ImM&tstmC*  '  7440  LINCOLN  WAY 

Mrntiyimnmmtai  GARDEN  GROVE,  CA  92841-1432 

irnabomome,  tnc,  TEL:  (714)  895-5494  .  FAX:  (714)  894-7501 


CHAIN  OF  CUSTODY  RECORD 


TURNAROUND  TIME 


D  SAME  DAY  |  |  24  HR  □  48HR  □  72  HR  ]5  DAYS  CtylO  DAYS 

SPECIAL  REQUIREMENTS  (ADDITIONAL  COSTS  MAY  APPLY) 

□  RWQCB  REPORTING  □  ARCHIVE  SAMPLES  UNTIL  /  / 


SPECIAL  INSTRUCTIONS 


LOCATION/ 

DESCRIPTION 


5  ^ 
~  Ui 


WAX 


MWMaJ-  R-W-\ 


i/tfoy  \Q'.o< 


Relinquished  by:  (Signature) 


Relinquished  by:  (Signature) 


Received  by:  (Signature) 


Received  by:  (Signature) 


REQUESTED  ANALYSIS 


November  14,  2003 


Jamey  Rosen 
GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 


Subject:  Calscience  Work  Order  No.: 
Client  Reference: 


03-11-0379 
Aerojet /TR0018/ 18 


Dear  Client: 

Enclosed  is  an  analytical  report  for  the  above-referenced  project.  The  samples 
included  in  this  report  were  received  1 1/7/2003  and  analyzed  in  accordance  with 
the  attached  chain-of-custody. 

Unless  otherwise  noted,  all  analytical  testing  was  accomplished  in  accordance  with  the 
guidelines  established  in  our  Quality  Assurance  Program  Manual,  applicable  standard 
operating  procedures,  and  other  related  documentation.  The  original  report  of  any 
subcontracted  analysis  is  provided  herein,  and  follows  the  standard  Calscience  data 
package.  The  results  in  this  analytical  report  are  limited  to  the  samples  tested  and  any 
reproduction  thereof  must  be  made  in  its  entirety. 

If  you  have  any  questions  regarding  this  report,  please  do  not  hesitate  to  contact 
the  undersigned. 


Sincerely 


isciB,nee  environmental 
Laboratories,  Inc. 
Stephen  Nowak 
Project  Manager 


Michael  J.  Crisostomo 
Quality  Assurance  Manager 


# 


7440  Lincoln  Way,  Garden  Grove,  CA  92841 -1432 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


Analytical  Report 


alscience 
JE  nvironmental 
§^0  Bboratories,  Inc. 


ic  Consultants 

Date  Received: 

11/07 

arch  Lane,  Suite  2 

Work  Order  No: 

03-11-0: 

Preparation: 

1 

Mario. Canada  0 

Method: 

EPA  80" 

Aerojet  /TR0018/ 18 

Page  1 

Client  Sample  Number 


WNN-TANK 


Parameter 

Ethanol 


Hexafluoro-2-propanol 


WNN-RW-1 


Parameter 

Ethanol 


Hexafluoro-2-propanol 


Lab  Sample 
Number 


03-11-0379-1 


Date 

Collected  Matrix 


11/05/03  Aqueous 


Units 

mg/L 


11/13/03  0311 12L01 


Control 

Limits 

63-147 


03-11-0379-2 


1 1/05/03  Aqueous 


Qual  Units 

mg/L 


11/13/03  031 1 12L01 


Control 

Limits 

63-147 


Method  Blank  099-12-006-882  N/A  Aqueous  N/A  11/12/03  031112L01 


Parameter 

Result 

RL 

OF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surroaates: 

REC  (%) 

Control 

Qual 

Limits 

Hexafluoro-2-propanol 

90 

63-147 

Quality  Control  -  Spike/Spike  Duplicate 


vironmental 
ahor atones » Inc. 


GeoSyntec  Consultants 

130  Research  Lane,  Suite  2 

NIG  5G3 

Guelph,  Ontario, Canada  0 

Project:  Aerojet  /  TR0018  /  18 

Date  Received: 

Work  Order  No: 

Preparation: 

Method: 

11/07/03 

03-11-0379 

N/A 

EPA  8015B 

Date 

Date 

MS/MS D  Batch 

Quality  Control  Sample  ID 

Matrix 

Instrument 

Prepared 

Analyzed 

Number 

03-11-0575-1 

Aqueous 

GC12 

N/A 

11/12/03 

031112S01 

Parameter 

MS  %REC 

MSD  %REC 

%REC  CL 

RPD 

RPD  CL 

Qualifiers 

Methanol 

97 

103 

64-118 

7 

0-20 

Ethanol 

97 

99 

73-109 

2 

0-23 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432 


TEL:  (71 4)  895-5494 


FAX:  (714)  894-7501 


Quality  Control  -  LCS/LCS  Duplicate 


aiscience 

nvironmenta! 

JL,  aborataries,  'me . 


GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 
Project:  Aerojet  /  TR0018  / 18 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


11/07/0 

03-11-037 

N/ 

EPA  8015 


Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed 

LCS/LCSD  Batch 
Number 

099-12-006-882 

Aqueous 

GC12 

N/A 

11/12/03 

031112L01 

Parameter 


LCS  %REC  LCSD  %REC  %REC  CL  RPD  RPD  CL  Qualifiers 


Glossary  of  Terms  and  Qualifiers 


«L...  aiscience 


nvironmental 


abora  tones . 


Work  Order  Number:  03-1 1  -0379 


Definition 

Not  detected  at  indicated  reporting  limit. 


wJaMali 


CALSCIENCE  COURIER: 

_ _  Chilled,  cooler  with  temperature  blank  provided. 

_ _  Chilled,  cooler  without  temperature  blank. 

_ Chilled  and  placed  in  cooler  with  wet  ice. 

_____  Ambient  and  placed  in  cooler  with  wet  ice. 
_ Ambient  temperature. 

_ °  C  Temperature  blank. 


LABORATORY  (Other  than  Calscience  Couri 

_ _ _  °C  Temperature  blank. 

3  °C  IR  thermometer. 

_ Ambient  temperature. 


Initial: 


}v~-<0 


CUSTODY  SEAL  INTACT: 


Sample(s): 


Cooler: 


No  (Not  Intact) 


Not  Applicable  (N/A): 


SAMPLE  CONDITION: 


Cham-Of-Custody  docurnent(s)  received  with  samples . 

Sample  container  label(s)  consistent  with  custody  papers. 

Sample  container(s)  intact  and  good  condition . 

Correct  containers  for  analyses  requested . 

Proper  preservation  noted  on  sample  label(s) . 

VOA  vial(s)  free  of  headspace . 

Tedlar  bag(s)  free  of  condensation . 


aiscmnce 

SF 

nvironmenial 
sL*  abomtories, 


November  20,  2003 


Jamey  Rosen 
GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 


Subject:  Calscience  Work  Order  No.: 
Client  Reference: 


03-11-0594 
TR0018 / 18 


Dear  Client: 


Enclosed  is  an  analytical  report  for  the  above-referenced  project.  The  samples 
included  in  this  report  were  received  11/12/2003  and  analyzed  in  accordance  with 
the  attached  chain-of-custody. 

Unless  otherwise  noted,  all  analytical  testing  was  accomplished  in  accordance  with  the 
guidelines  established  in  our  Quality  Assurance  Program  Manual,  applicable  standard 
operating  procedures,  and  other  related  documentation.  The  original  report  of  any 
subcontracted  analysis  is  provided  herein,  and  follows  the  standard  Calscience  data 
package.  The  results  in  this  analytical  report  are  limited  to  the  samples  tested  and  any 
reproduction  thereof  must  be  made  in  its  entirety. 

If  you  have  any  questions  regarding  this  report,  please  do  not  hesitate  to  contact 
the  undersigned. 


Sincerely 


ice  Environmental 
Laboratories,  Inc. 
Stephen  Nowak 
Project  Manager 


Quality  Assurance  Manager 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432  « 


@ 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


Analytical  Report 


km  alsdence 


^  nvironmenta I 
£m  aboratories, 


WNN-EW-1 


Parameter 

Methane 

Ethane 


DF  Qual  Units 
1  ug/L 

1  ug/L 


03-11-0594-3 


11/11/03  Aqueous 


DF  Qual  Units  Parameter 

1  ug/L  Ethylene 

1  ug/L 


DF  Qual  Units 
1  ug/L 


11/14/03  031114L02 


RL  DF  Qual  Units 

1 .00  1  ug/L 


WNN-EW-2 

03-11-0594-4 

11/11/03 

Aqueous 

N/A 

11/14/03 

031114L02 

Parameter 

Methane 

Ethane 

Result 

ND 

ND 

RL 

1.00 

1.00 

DF  Qual  Units 

1  ug/L 

1  ug/L 

Parameter 

Ethylene 

Result 

ND 

RL 

1.00 

DF  Qual  Units 

1  ug/L 

STSW-138A  03-11-0594-5  11/11/03  Aqueous  N/A  11/14/03  031114L02 


Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual 

Units 

Methane 

ND 

1.00 

1 

ug/L 

Ethylene 

ND 

1.00 

1 

ug/L 

Ethane 

ND 

1.00 

1 

ug/L 

WNN-MW1 

03-11-0594-6 

11/11/03 

Aqueous 

N/A 

11/14/03 

031114L02 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

EL 

DF  Qual 

Units 

Methane 

ND 

1.00 

1 

ug/L 

Ethylene 

ND 

1.00 

1 

ug/L 

Ethane 

ND 

1.00 

1 

ug/L 

Method  Blank 

099-12-010-468 

N/A 

Aqueous 

N/A 

11/14/03 

031114L02 

Parameter 

Methane 

Ethane 

Result 

ND 

ND 

RL 

1.00 

1.00 

DF  Qual  Units 

1  ug/L 

1  ug/L 

Parameter 

Ethylene 

Result 

ND 

RL 

1.00 

DF  Qual  Units 

1  ug/L 

DF  -  Dilution  Factor 


Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


Analytical  Report 


JS  mironmeniai 


laboratories,  Inc, 


GeoSyntec  Consultants 

Date  Received: 

11/12/03 

130  Research  Lane,  Suite  2 

Work  Order  No: 

03-11-0594 

NIG  5G3 

Preparation: 

N/A 

Guelph,  Ontario, Canada  0 

Method: 

EPA  8015B 

Project:  TR0018/18 

Page  1  of  2 

Lab  Sample 

Date 

Date 

Date 

Client  Sample  Number 

Number 

Collected 

Matrix 

Prepared 

Analyzed 

QC  Batch  ID 

E  XS5 

03-11-0594-1 

11/10/03 

Aqueous 

nmAnlan 

Parameter 

Result 

EL  BE 

Qual 

Units 

Ethanol 

160 

5  50 

mg/L 

Surrogates: 

REG  (%) 

Control 

Limits 

Qual 

Hexafluoro-2-propanol 

94 

63-147 

WNN-RW-1 

03-11-0594-2 

11/11/03 

Aqueous 

N/A 

11/17/03 

031114L02 

Parameter 

Result 

RL  DF 

Qual 

Units 

Ethanol 

230 

10  100 

mg/L 

Surroaates: 

REC  (%) 

Control 

Limits 

Qual 

Hexafluoro-2-propanol 

90 

63-147 

WNN-EW-1 

03-11-0594-3 

11/11/03 

Aqueous 

N/A 

11/15/03 

0311 14L02 

Parameter 

Result 

RL  DF 

Qual 

Units 

Ethanol 

ND 

0.10  1 

mg/L 

Surrogates: 

REC  (%) 

Control 

Limits 

Qual 

Hexafluoro-2-propanol 

90 

63-147 

WNN-EW-2 

03-11-0594-4 

11/11/03 

Aqueous 

N/A 

11/15/03 

031114L02 

Parameter 

Result 

RL  DF 

Qual 

Units 

Ethanol 

ND 

0.10  1 

mg/L 

Surrogates: 

REC  (%) 

Control 

Qual 

Limits 

Hexafluoro-2-propanol 

94 

63-147 

RL  -  Reporting  Limit  ,  DF  -  Dilution  Factor  ,  Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432 


TEL:  (71 4)  895-5494 


FAX:  (71 4)  894-7501 


Analytical  Report 


^aiscience 
Environmental 
laboratories,  Inc. 


Client  Sample  Number 


Lab  Sample  Date  Date  Date 

Number  Collected  Matrix  Prepared  Analyzed  QC  Batch  ID 

03-11-0594-5  11/11/03  Aqueous  N/A  11/15/03  031114L02 


Parameter 

Result 

RL 

DF 

Ethanol 

ND 

0,10 

1 

Surroqates: 

REC  (%) 

Control 

Limits 

Hexafluoro-2-propanol 

91 

63-147 

Qual  Units 

mg/L 

Qual 


WNN-MW1  03-11-0594-6  11/11/03  Aqueous  N/A  11/15/03  031114L02 


Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surroaates: 

REC  (%) 

Control 

Qual 

Limits 

Hexafluoro-2-propanol  90  63-147 


Method  Blank 

099-12-006-887 

N/A 

Aqueous 

N/A 

11/15/03 

0311 14L02 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

ND 

0,10 

1 

mg/L 

Surroaates: 

REC  (%) 

Control 

Limits 

Qual 

63-147 


Hexafluoro-2-propanol 


92 


Analytical  Report 


alscience 
nvironmenia! 
iL,  aboratoms. 


GeoSyntec  Consultants 

Date  Received: 

11/12/03 

130  Research  Lane,  Suite  2 

Work  Order  No: 

03-11-0594 

NIG  5G3 

Preparation: 

N/A 

Guelph,  Ontario, Canada  0 

HPLC/UV 

Page  1  of  2 

Lab  Sample 

Date 

Date 

Date 

Client  Sample  Number 

Number 

Collected  Matrix 

Prepared 

Analyzed 

QC  Batch  ID 

WNN-RW-1 

03-11-0594-2 

11/11/03  Aqueous 

1 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

SL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1  mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

ND 

1.0 

1  mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1  mg/L 

Surroqates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

100 

80-120 

WNN-EW-1 

03-11-0594-3 

11/11/03  Aqueous 

N/A 

11/14/03 

0311 14L01 

Parameter 

Result 

EL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1  mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

ND 

1.0 

1  mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1  mg/L 

Surroqates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Add 

98 

80-120 

WNN-EW-2 

03-11-0594-4 

11/11/03  Aqueous 

N/A 

11/14/03 

0311 14L01 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1  mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

ND 

1.0 

1  mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1  mg/L 

Surroqates: 

Cp 

O  ' 

o 

LU 

cr 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

94 

80-120 

STSW-138A 

03-11-0594-5 

11/11/03  Aqueous 

N/A 

11/14/03 

031114L01 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1  mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

ND 

1.0 

1  mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1  mg/L 

Surroqates: 

73 

m 

o 

5? 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

97 

80-120 

RL  -  Reporting  Limit  ,  DF  -  Dilution  Factor  ,  Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432 


TEL:  (714)895-5494 


FAX:  (714)  894-7501 


Analytical  Report 


iL,,.  a'iscieme 


nvironmental 


sL*  atom  fortes, 


Parameter 

Result 

RL 

DF 

Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surroaates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

95 

80-120 

Parameter 

Result 

RL 

DF  Qual 

Units 

Propionic  Acid 

ND 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1 

mg/L 

Method  Blank 

099-12-016-16 

N/A  Aqueous 

N/A 

11/14/03 

0311 14L01 

Parameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual 

Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1 

mg/L 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1 

mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surroaates: 

REC  <%) 

Control 

Qual 

Limits 

80-120 


Dibromopropionic  Acid 


88 


alscience 


nvironmental 
aboratories,  & 


Quality  Control  -  LCS/LCS  Duplicate 


GeoSyntec  Consultants 

Date  Received: 

11/12/03 

130  Research  Lane,  Suite  2 

Work  Order  No: 

03-11-0594 

NIG  5G3 

Preparation: 

N/A 

Guelph,  Ontario, Canada  0 

Project:  TR0018/18 

Method: 

RSK-175M 

Date  Date  LCS/LCSD  Batch 

Quality  Control  Sample  ID _ Matrix _ Instrument _ Prepared _ Analyzed _ Number 

099-12-010-468  Aqueous  GC  33  N/A  11/14/03  031114L02 


RPD 


Parameter 


LCS  %REC 


LCSD  %REC 


%REC  CL 


RPD  CL  Qualifiers 


aiscmnce 

^Environmental 

laboratories, 


Quality  Control  -  Spike/Spike  Duplicate 


sc  Consultants 

Date  Received: 

11/11 

sarch  Lane,  Suite  2 

Work  Order  No: 

03-11-0 

5 

Preparation: 

Dntario, Canada  0 

Method: 

HPLC 

TR0018 / 18 

03-11-0591-1 


Aqueous 


HPLC  6 


11/14/03 


Parameter 

MS  %REC 

MSD  %REC 

%REC  CL 

RPD 

RPD  CL 

Pyruvic  Acid 

103 

106 

70-130 

3 

0-30 

Acetic  Acid 

108 

107 

70-130 

1 

0-30 

Lactic  Acid 

96 

96 

70-130 

0 

0-30 

Propionic  Acid 

102 

115 

70-130 

11 

0-30 

Butyric  Acid 

85 

97 

70-130 

13 

0-30 

Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432  •  TEL:  (714)  895-5494  ®  FAX:  (714)  894-7501 


Quality  Control  -  LCS/LCS  Duplicate 


aisaence 

JSj*  nvironmental 

ahoratones ,  Inc. 


GeoSyntec  Consultants 

Date  Received: 

11/12/03 

130  Research  Lane,  Suite  2 

Work  Order  No: 

03-11-0594 

NIG  5G3 

Preparation: 

N/A 

Guelph,  Ontario, Canada  0 

Method: 

HPLC/UV 

Project:  TR0018/18 

Date  Date 

LCS/LCSD  Batch 

Quality  Control  Sample  ID 

Matrix 

Instrument 

Prepared  Analyzed 

Number 

099-12-016-16 

Aqueous 

HPLC  6 

N/A  11/14/03 

031114LQ1 

Parameter 

LCS  %REC  LCSD  %REC  %REC  CL 

RPD 

RPD  CL  Qualifiers 

Pyruvic  Acid 

110 

109 

80-120 

1 

0-20 

Acetic  Acid 

111 

110 

80-120 

1 

0-20 

Lactic  Acid 

117 

115 

80-120 

1 

0-20 

Propionic  Acid 

113 

112 

80-120 

1 

0-20 

Butyric  Acid 

99 

118 

80-120 

18 

0-20 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432 


TEL:  (71 4)  895-5494 


FAX:  (714)  894-7501 


Quality  Control  -  Spike/Spike  Duplicate 


f^alscmnce 

[nvironmental 
laboratories, 


GeoSyntec  Consultants 

Date  Received: 

11/12/03 

130  Research  Lane,  Suite  2 

Work  Order  No: 

03-11-0594 

NIG  5G3 

Preparation: 

N/A 

Guelph,  Ontario, Canada  0 

Project:  TR0018/18 

Method: 

EPA  8015B 

Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed 

MS/MSD  Batch 
Number 

Aqueous 

GC12 

N/A 

11/15/03 

Parameter 

MS  %REC 

MSD %REC 

%REC  CL 

RPD 

RPD  CL 

Qualifiers 

Methanol 

101 

102 

64-118 

1 

0-20 

Ethanol 

102 

98 

73-109 

4 

0-23 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432 


TEL:  (71 4)  895-5494 


FAX:  (71 4)  894-7501 


Quality  Control  -  LCS/LCS  Duplicate 


sL^  alscience 

nvironmental 
laboratories,  Inc. 


GeoSyntec  Consultants 

Date  Received: 

11/12/03 

130  Research  Lane,  Suite  2 

Work  Order  No: 

03-11-0594 

NIG  5G3 

Preparation: 

N/A 

Guelph,  Ontario, Canada  0 

Project:  TR0018/18 

Method: 

EPA  8015B 

Date  Date  LCS/LCSD  Batch 

Quality  Control  Sample  ID  Matrix  Instrument  Prepared  Analyzed  Number 

099-12-006-887  Aqueous  GC12  N/A  11/14/03  031114L02 


Parameter 


LCS  %REC  LCSD  %REC  %REC  CL  RPD  RPD  CL  Qualifiers 


3^*  nvironmental 

abor  atones,  Inc., 


Glossary  of  Terms  and  Qualifiers 


Work  Order  Number:  03-1 1  -0594 


Qualifier  Definition 

ND  Not  detected  at  indicated  reporting  limit. 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432  «  TEL;  (714)  895-5494 


FAX:  (714)  894-7501 


vtroTtmmntml 
aboratories,  Inc. 


WORK  ORDER  #: 


Cooler  I  of 


SAMPLE  RECEIPT  FORM 


CLIENT: 


DATE: 


TEMPERATURE  -  SAMPLES  RECEIVED  BY: 

CALSCIENCE  COURIER: 

LABORATORY  (Other  than  Calscience  Courier): 

Chilled,  cooler  with  temperature  blank  provided. 

M  °C  Temperature  blank. 

Chilled,  cooler  without  temperature  blank. 

~  ~T 

°C  IR  thermometer. 

Chilled  and  placed  in  cooler  with  wet  ice. 

Ambient  temperature. 

Ambient  and  placed  in  cooler  with  wet  ice. 

Ambient  temperature. 

0  C  Temperature  blank. 

Initial: 

CUSTODY  SEAL  INTACT: 

Sample(s):  Cooler: 

No  (Not  Intact) : 

Not  Applicable  (N/A):  \/~ 

Initial:  /]/? 

SAMPLE  CONDITION: 


Chain-Of-Custody  document(s)  received  with  samples . 

Sample  container  label(s)  consistent  with  custody  papers. 

Sample  container(s)  intact  and  good  condition . 

Correct  containers  for  analyses  requested . 

Proper  preservation  noted  on  sample  label(s) . 

VOA  vial(s)  free  of  headspace . 

Tedlar  bag(s)  free  of  condensation . 


— \Z.. 


Initial: 


Environmental  INVOICE 

E  aboratories ,  Inc . 

Date:  11/21/2003 

Invoice  Number:  1048670 


Jamey  Rosen 
GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 


Report  Sent  To: 

Calscience  Work  Order  No: 
Project  Name/No  : 

Terms: 


Jamey  Rosen 

03-11-0594 
TR0018 / 18 
Net  30 


Total  Amount  Due  :  $  1,390.00 


Matrix 

Test 

TAT 

Qty 

Water 

EPA8015B  Ethanol 

5 

6 

Water 

Organic  Acids  by  HPLC 

10 

5 

Water 

RSK-175M  (Methane,  Ethane, 
Ethylene) 

5 

5 

Rush 


Unit  Cost 

Subtotal 

Surcharae 

Total 

$90.00 

$540.00 

$0.00 

$540.00 

$90.00 

$450.00 

$0.00 

$450.00 

$80.00 

$400.00 

$0.00 

$400.00 

Total  Amount  Due  : 


Amounts  not  paid  within  terms  are  subject  to  a  1 .5%  per  month  service  charge. 
Please  include  invoice  number  with  your  remittance. 

PLEASE  REMIT  TO:  19433  E.  WALNUT  DRIVE  SOUTH 

CITY  OF  INDUSTRY,  CA  91748-2316 


Page  1  of  1 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432 


$1,390.00 


TEL:  (714)  895-5494 


FAX:  (714)894-7501 


Stephen  Nowak 


From: 

Sent: 

To: 

Subject: 


SFelton@GeoSyntec.com 
Friday,  November  14,  2003  9:57  AM 
snowak@calscience.com 
RE:  Aerojet  job 


You  should  have  received  some  samples  on  Wed.  that  only  had  ethanol  requested  for  analysis.  The  COC  should  VFAs 
and  DHGs  as  well. 

- Original  Message - 

From:  Steve  Nowak  [mailto:snowak@calscience.com] 

Sent:  Friday,  November  07,  2003  3:19  PM 
To:  Scott  Felton 
Subject:  RE:  Aerojet  job 


Scott, 

Bottles  are  on  their  way. 


— Original  Message - 

From:  SFelton@GeoSyntec.com  [mailto:SFelton@GeoSyntec.com] 
Sent:  Friday,  November  07,  2003  10:50  AM 
To:  snowak@calscience.com 
Subject:  Aerojet  job 


Steve, 

I  need  more  bottles  for  VFAs,  DHGs,  and  Sulfide  about  40  each.  Is  it 
possible  to  get  these  on  Monday? 


l 


alscience 


Environmental 
Mm  abomtories ,  Inc, 


December  10,  2003 


Jamey  Rosen 
GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 


Subject:  Calscience  Work  Order  No.: 
Client  Reference: 


03-11-1551 

Aerojet 


Dear  Client: 

Enclosed  is  an  analytical  report  for  the  above-referenced  project.  The  samples 
included  in  this  report  were  received  11/26/2003  and  analyzed  in  accordance  with 
the  attached  chain-of-custody. 

Unless  otherwise  noted,  all  analytical  testing  was  accomplished  in  accordance  with  the 
guidelines  established  in  our  Quality  Assurance  Program  Manual,  applicable  standard 
operating  procedures,  and  other  related  documentation.  The  original  report  of  any 
subcontracted  analysis  is  provided  herein,  and  follows  the  standard  Calscience  data 
package.  The  results  in  this  analytical  report  are  limited  to  the  samples  tested  and  any 
reproduction  thereof  must  be  made  in  its  entirety. 

If  you  have  any  questions  regarding  this  report,  please  do  not  hesitate  to  contact 
the  undersigned. 


Sincerely, 


.  invironmental 
/  J  Laboratories,  Inc. 
Stephen  Nowak 
Project  Manager 


Quality  Assurance  Manager 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432 


TEL:  (71 4)  895-5494 


FAX:  (714)  894-7501 


Analytical  Report 


GeoSyntec  Consultants 

130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 

Date  Received: 

Work  Order  No: 

Preparation: 

Method: 

11/26/03 

03-11-1551 

N/A 

RSK-175M 

Project:  Aerojet 

Page  1  of  1 

Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected  Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

WNN-RW-1 

03-11-1551-1 

11/25/03  Aqueous 

N/A 

12/01/03 

031201L02 

Parameter  Result 

Methane  ND 

Ethane  ND 

RL 

1.00 

1.00 

DF  Qual  Units 

1  ug/L 

1  ug/L 

Parameter 

Ethylene 

Result 

ND 

RL 

1.00 

STSW-138A 

03-11-1551-2 

11/25/03 

Aqueous 

N/A 

12/01/03 

031201L02 

3arameter 

Methane 

Ethane 

Result 

2.41 

ND 

RL 

1.00 

1.00 

DF  Qual  Units 

1  ug/L 

1  ug/L 

Parameter 

Ethylene 

Result 

ND 

RL 

1.00 

DF  Qual  Units 

1  ug/L 

WNN-MW-1 

03-11-1551-3 

11/25/03 

Aqueous 

N/A 

12/01/03 

03*2011402 

Parameter 

Methane 

Ethane 

Result 

ND 

ND 

RL 

1.00 

1.00 

DF  Qual  Units 

1  ug/L 

1  ug/L 

Parameter 

Ethylene 

Result 

ND 

RL 

1.00 

DF  Qual  Units 

1  ug/L 

WNN-EW-1 

03-11-1551-4 

11/25/03 

Aqueous 

N/A 

12/01/03 

031201L02 

Parameter 

Methane 

Ethane 

Result 

ND 

ND 

RL 

1.00 

1.00 

DF  Qual  Units 

1  ug/L 

1  ug/L 

Parameter 

Ethylene 

Result 

ND 

RL 

1.00 

DF  Qual  Units 

1  ug/L 

WNN-EW-2 

03-11-1551-5 

11/25/03 

Aqueous 

N/A 

12/01/03 

031201L02 

Parameter 

Methane 

Ethane 

Result 

ND 

ND 

EL 

1.00 

1.00 

DF  Qual  Units 

1  ug/L 

1  ug/L 

Parameter 

Ethylene 

Result 

ND 

RL 

1.00 

DF  Qual  Units 

1  ug/L 

Method  Blank 

099-12-010-485 

N/A 

Aqueous 

N/A 

12/01/03 

031201L02 

Parameter 

Methane 

Ethane 

Result 

ND 

ND 

DF  Qual  Units 

1  ug/L 

1  ug/L 

Parameter 

Ethylene 

Result 

ND 

RL 

1.00 

DF  Qual  Units 

1  ug/L 

GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario,Canada  0 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


11/26 


03-11-1! 


EPA  80' 


Project:  Aerojet  Page  1 


Lab  Sample  Date  Date  Date 

Client  Sample  Number _ Number _ Collected  Matrix _ Prepared  Analyzed  QC  Batch  ID 

WNN-RW-1  03-11-1551-1  11/25/03  Aqueous  N/A  12/01/03  031201L01 


Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

280 

10 

100 

mg/L 

Surrogates: 

REC  (%) 

Control 

Limits 

Qual 

Hexafluoro-2-propanol 

100 

63-147 

STSW-138A _ _  03-11-1551-2  11/25/03  Aqueous  N/A  12/01/03  031201L01 


Parameter 

Result 

SL 

DF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surrogates: 

REC  (%) 

Control 

Limits 

Qual 

Hexafluoro-2-propanol 

112 

63-147 

WNN-MW-1  03-11-1551-3  11/25/03  Aqueous  N/A  12/01/03  031201 L01 


Parameter 

Result 

RL 

EE 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surrogates: 

REC  (%) 

Control 

Limits 

Qual 

Hexafluoro-2-propanol 

93 

63-147 

WNN-EW-1  03-11-1551-4  11/25/03  Aqueous  N/A  12/01/03  031201L01 


Parameter 

Ethanol 

Surrogates: 


Result  RL  DF 

ND  0,10  1 


REC  (%)  Control 
Limits 
63-147 


Qual  Units 

mg/L 

Qual 


Hexafluoro-2-propanol 


101 


Analytical  Report 


;  Consultants 

Date  Received: 

rch  Lane,  Suite  2 

Work  Order  No: 

0 

Preparation: 

"itario, Canada  0 

Method: 

E 

erojet 

1 

12/01/03  031201L01 


Parameter 

Result 

RL 

Ethanol 

ND 

0.10 

Surrogates: 

REC  (%) 

Control 

Limits 

Hexafluoro-2-propanol 

108 

63-147 

Qual  Units 

mg/L 


STSW-80A 

03-11-1551-6 

Parameter 

Result 

RL  DF 

Ethanol 

ND 

0.10 

Surrogates: 

Hexafluoro-2-propanol 

REC  (%) 

111 

Control 

Limits 

63-147 

11/25/03  Aqueous  N/A  12/01/03  031201 L01 

Qual  Units 

mg/L 

Qual 


Method  Blank 

099-12-006-901 

Parameter 

Result 

RL 

DF 

Ethanol 

ND 

0.10 

1 

Surrogates: 

g 

o 

LU 

cn 

Control 

Limits 

Hexafluoro-2-propanol  105  63-147 


N/A  Aqueous  N/A  12/01/03  031201 L01 

Qual  Units 

mg/L 

Qual 


Analytical  Report 


%m  alscience 
Mm  n  vit  omn&n  tal 
Mm  aboratories,  Inc . 


GeoSyntec  Consultants 

130  Research  Lane,  Suite  2 

NIG  5G3 

Guelph,  Ontario, Canada  0 

Project:  Aerojet 

Date  Received: 

Work  Order  No.- 
Preparation: 

Method: 

11/26/03 

03-11-1551 

N/A 

EPA  376.2 

Page  1  of  1 

Lab  Sample 

Date 

Date 

Date 

Client  Sample  Number 

Number 

Collected 

Matrix 

Prepared 

Analyzed 

QC  Batch  ID 

WNN-RW-1 

03-11-15514 

1 1/25/03 

Aqueous 

N/A 

12/02/03 

31202SB3 

Parameter 

Result 

RL  DF 

Qual 

Units 

Sulfide,  Total 

ND 

0.050  1 

mg/L 

STSW-138A 

03414551-2 

11/25/03 

Aqueous 

N/A 

12/02/03 

31202SB3 

Parameter 

Result 

RL  DF 

Qual 

Units 

Sulfide,  Total 

ND 

0,050  1 

mg/L 

WNN-MW-1 

034  1  4551-3 

11/25/03 

Aqueous 

N/A 

12/02/03 

31202SB3 

Parameter 

Result 

RL  DF 

Qual 

Units 

Sulfide,  Total 

ND 

0.050  1 

mg/L 

WNN-EW-1 

034  1  4551-4 

11/25/03 

Aqueous 

N/A 

12/02/03 

31202SB3 

Parameter 

Result 

RL  DF 

Qual 

Units 

Sulfide,  Total 

ND 

0.050  1 

mg/L 

WNN-EW-2 

0341-1551-5 

11/25/03 

Aqueous 

N/A 

12/02/03 

31202SB3 

Parameter 

Result 

RL  DF 

Qual 

Units 

Sulfide,  Total 

ND 

0.050  1 

mg/L 

STSW-80A 

03-114551-6 

11/25/03 

Aqueous 

N/A 

12/02/03 

31202SB3 

Parameter 

Result 

RL  DF 

Qual 

Units 

Sulfide,  Total 

ND 

0.050  1 

mg/L 

Method  Blank 

099-05-0894,494 

N/A 

Aqueous 

N/A 

mmsmm 

31202SB3 

Parameter 

Result 

RL  DF 

Qual 

Units 

Sulfide,  Total 

ND 

0.050  1 

mg/L 

RL  -  Reporting  Limit  ,  DF  -  Dilution  Factor  ,  Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432 


TEL:  (71 4)  895-5494 


FAX:  (714)  894-7501 


Analytical  Report 


ajscience 
S  nvimnmental 
Mm  aboratories,  Inc, 


Parameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual 

Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1 

mg/L 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1 

mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surroaates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

105 

80-120 

STSW-138A  03-11-1551-2 


Parameter 

Result 

EL 

SE 

Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surrogates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

99 

80-120 

11/25/03  Aqueous 

N/A 

12/08/03 

031208L01 

Parameter 

Result 

RL 

DF  Qual  Units 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

WNN-MW-1  03-11-1551-3 


Parameter 

Result 

EL 

DF 

Qual 

Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Acetic  Acid 

1.2 

1.0 

1 

mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surrogates: 

REC  (%) 

Control 

Limits 

Qual 

Dibromopropionic  Acid 

98 

80-120 

11/25/03  Aqueous 

N/A 

12/08/03 

031208L01 

Parameter 

Result 

EL 

DF  Qual  Units 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

WNN-EW-1  03-11-1551-4 


Parameter 

Result 

RL 

DF 

Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

11/25/03  Aqueous 

N/A 

12/08/03 

031208L01 

Parameter 

Result 

RL 

DF  Qual  Units 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Dibromopropionic  Acid 


99 


Control 

Limits 

80-120 


Qual 


Analytical  Report 


alscience 
Mm  nvironmental 
Mm  abomtories,  Inc, 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 


11/26/03 

03-11-1551 

N/A 

HPLC/UV 


Project:  Aerojet  Page  2  of  2 


Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

WNN-EW-2 

03-11-1551-5 

11/25/03 

Aqueous 

N/A 

12/08/03 

3arameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surroqates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

98 

80-120 

Method  Blank 

099-12-016-17 

N/A 

Aqueous 

N/A 

12/08/03 

031208L01 

Parameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surroaates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid  108  80-120 


RL  -  Reporting  Limit  ,  DF  -  Dilution  Factor  ,  Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1432 


TEL:  (71 4)  895-5494 


FAX:  (714)  894-7501 


ic  Consultants 
arch  Lane,  Suite  2 


s 

Dntario.Canada  0 
Aerojet 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


11/26/03 
03-11-1551 
N/A 
EPA  376.2 


rol  Sample  ID 


Matrix 


Instrument 


Date  Date 

Prepared:  Analyzed: 


Duplicate  Batch 
Number 


3C  Consultants 

Date  Received: 

11/26 

jarch  Lane,  Suite  2 

Work  Order  No: 

03-11-11 

Preparation: 

1 

Ontario, Canada  0 

Method: 

RSK-17 

Aerojet 

ty  Control  Sample  ID 


Matrix 


Aqueous 


Instrument 


GC  33 


Date 

Prepared 


Date 

Analyzed 


12/01/03 


LCS/LCSD  Batch 
Number 


031201L02 


Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed 

MS/MS  D  Batch 
Number 

03-11-1 573-1 

Aqueous 

GC12 

N/A 

12/01/03 

031201S01 

alscience 


Quality  Control  -  LCS/LCS  Duplicate 


SSL  ' 

£  nvironmental 
Mm  aboratories,  Inc . 


GeoSyntec  Consultants 

Date  Received: 

11/26/03 

130  Research  Lane,  Suite  2 

Work  Order  No: 

03-11-1551 

NIG  5G3 

Preparation: 

N/A 

Guelph,  Ontario, Canada  0 
Project:  Aerojet 

Method: 

EPA  8015B 

Date  Date 

LCS/LCSD  Batch 

Quality  Control  Sample  ID 

Matrix 

Instrument  Prepared  Analyzed 

Number 

099-12-006-901 

Aqueous 

GC12  N/A  12/01/03 

031201L01 

Parameter 


LCS  %REC  LCSD  %REC  %REC  CL  RPD  RPD  CL  Qualifiers 


FAX:  (714)  894-7501 


130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 
Project:  Aerojet 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


03-11-1551 


HPLC/UV 


Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed 

099-12-016-17 

Aqueous 

HPLC  6 

N/A 

12/08/03 

031208L01 

mantat 


\bomtorioa,  Inc. 


WORK  ORDER#: 


Cooler 


SAMPLE  RECEIPT  FORM 


CLIENT: 


\  fcr 


DATE: 


TEMPERATURE  -  SAMPLES  RECEIVED  BY: 
CALSCIENCE  COURIER: 

_ Chilled,  cooler  with  temperature  blank  provided. 

_ Chilled,  cooler  without  temperature  blank. 

_ Chilled  and  placed  in  cooler  with  wet  ice. 

_ Ambient  and  placed  in  cooler  with  wet  ice. 

_ Ambient  temperature. 

_ °C  Temperature  blank. 


LABORATORY  (Other  than  Calscience  Courier): 

°C  Temperature  blank. 

_ °C  IR  thermometer. 

_ Ambient  temperature. 


CUSTODY  SEAL  INTACT: 


Sample(s): 


Cooler: 


No  (Not  Intact) 


Not  Applicable  (N/A): 


Initial: 


SAMPLE  CONDITION: 


Chain-Of-Custody  document(s)  received  with  samples . 

Sample  container  label(s)  consistent  with  custody  papers. 

Sample  container(s)  intact  and  good  condition . 

Correct  containers  for  analyses  requested . 

Proper  preservation  noted  on  sample  label(s) . 

VOA  vial(s)  free  of  headspace . 

Tedlar  bag(s)  free  of  condensation . 


Initial: 


malscience 
min  vironmen  ial 
Smahoratories,  Inc . 


December  23,  2003 


Jamey  Rosen 
GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 


Subject:  Calscience  Work  Order  No.:  03-12-0607 
Client  Reference:  WNN  Aerojet 


Dear  Client: 

Enclosed  is  an  analytical  report  for  the  above-referenced  project.  The  samples 
included  in  this  report  were  received  12/10/2003  and  analyzed  in  accordance  with 
the  attached  chain-of-custody. 

Unless  otherwise  noted,  all  analytical  testing  was  accomplished  in  accordance  with  the 
guidelines  established  in  our  Quality  Assurance  Program  Manual,  applicable  standard 
operating  procedures,  and  other  related  documentation.  The  original  report  of  any 
subcontracted  analysis  is  provided  herein,  and  follows  the  standard  Calscience  data 
package.  The  results  in  this  analytical  report  are  limited  to  the  samples  tested  and  any 
reproduction  thereof  must  be  made  in  its  entirety. 

If  you  have  any  questions  regarding  this  report,  please  do  not  hesitate  to  contact 
the  undersigned. 


Sincerely, 


lienee  Environ 
Laboratories,  In 
Stephen  Nowak 
Project  Manager 


ntal 


Quality  Assurance  Manager 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-142/ 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


i fence 


Analytical  Report 


a/sc 

Mm  nvironmental 
Mm  aboratories ,  //H£rs 

GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 


Date  Received:  1 2/1 1 

Work  Order  No:  03-12-01 

Preparation:  I 

Method:  EPA  80- 


Project:  WNN  Aerojet  Page  1 


Lab  Sample  Date  Date  Date 

Client  Sample  Number _ Number _ Collected  Matrix _ Prepared  Analyzed  QC  Batch  ID 

WNN-RW-1  03-12-0607-1  12/09/03  Aqueous  N/A  12/13/03  031212L02 


Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surrogates: 

Hexafluoro-2-propanol 

REC  <%) 

93 

Control 

Limits 

63-147 

Qual 

WNN-MW1 

03-12-0607-2 

12/09/03 

Aqueous 

N/A 

12/13/03 

031212L02 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surrogates: 

Hexafluoro-2-propanol 

REC  (%) 

105 

Control 

Limits 

63-147 

Qual 

STSW-138A 

03-12-0607-3 

12/09/03 

Aqueous 

N/A 

12/13/03 

03121 2L02 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surrogates: 

REC  (%) 

Control 

Qual 

Limits 

Hexafluoro-2-propanol 

100 

63-147 

1 


WNN-EW-1 


03-12-0607-4  12/09/03  Aqueous  N/A  12/13/03  031212L02 


Parameter 

Ethanol 

Surrogates: 


Result  RL  DF 


ND  0.10  1 


REC  (%)  Control 
Limits 
63-147 


Qual  Units 

mg/L 

Qual 


Hexafluoro-2-propanol 


107 


Analytical  Report 


nvircmmentai 
aboratories,  Inc, 


GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 


Date  Received: 

Work  Order  No: 

Preparation: 

Method: 


12/10/03 

03-12-0607 

N/A 

EPA  8015B 


Project:  WNN  Aerojet 

Page  2  of  2 

Client  Sample  Number 

Lab  Sample 

Number 

Date 

Collected 

Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

WNN-EW-2 

03-12-0607-5 

12/09/03 

Aqueous 

N/A 

ill 

031212L02 

Parameter 

Result 

RL  DF 

Qual 

Units 

Ethanol 

ND 

0.10  1 

mg/L 

Surroaates: 

Hexafluoro-2-propanol 

REC  (%) 

103 

Control 

Limits 

63-147 

Qual 

Method  Blank 

099-12-006-91:3 

N/A 

Aqueous 

N/A 

12/13/03 

031212L02 

Parameter 

Result 

RL  DF 

Qual 

Units 

Ethanol 

ND 

0.10  1 

mg/L 

Surrogates: 

Hexafluoro-2-propanol 

REC  (%) 

87 

Control 

Limits 

63-147 

Qual 

-  Reporting  Limit 


DF  -  Dilution  Factor 


Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


Analytical  Report 


GeoSyntec  Consultants 

Date  Received: 

12/10/03 

130  Research  Lane,  Suite  2 

Work  Order  No: 

03-12-0607 

NIG  5G3 

Preparation: 

N/A 

Guelph,  Ontario, Canada  0 

Method: 

HPLC/UV 

Project:  WNN  Aerojet 

Page  1  of  2 

Lab  Sample 

Date 

Date 

Date 

Client  Sample  Number 

Number 

Collected  Matrix 

Prepared 

Analyzed 

QC  Batch  ID 

WNN-RW-1 

03-12-0607-1 

12/09/03  Aqueous 

N/A 

mmm 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1  mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

ND 

1.0 

1  mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1  mg/L 

Surroqates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

103 

80-120 

WNN-MW1 

03-12-0607-2 

12/09/03  Aqueous 

N/A 

12/19/03 

031219L01 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1  mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

ND 

1.0 

1  mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1  mg/L 

Surroqates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

98 

80-120 

STSW-138A 

03-12-0607-3 

12/09/03  Aqueous 

N/A 

12/19/03 

031219L01 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1  mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

ND 

1.0 

1  mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1  mg/L 

Surroqates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

99 

80-120 

WNN-EW-1 

03-12-0607-4 

12/09/03  Aqueous 

N/A 

12/19/03 

031219L01 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1  mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

ND 

1.0 

1  mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1  mg/L 

Surroqates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

103 

80-120 

RL  -  Reporting  Limit  ,  DF  -  Dilution  Factor  ,  Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


% malscience 


Environmental 

g  Analytical  Report 

laboratories,  Inc. 


GeoSyntec  Consultants 

Date  Received: 

12/10/03 

130  Research  Lane.  Suite  2 

Work  Order  No: 

03-12-0607 

NIG  5G3 

Preparation: 

N/A 

Guelph,  Ontario, Canada  0 

Method: 

HPLC/UV 

Project;  WNN  Aerojet 

Page  2  of  2 

Lab  Sample 

Date 

Date 

Client  Sample  Number 

Number 

Collected  Matrix 

Prepared 

QC  Batch  ID 

WNN-EW-2 

03-12-0607-5 

12/09/03  Aqueous 

N/A 

12/19/03 

031219L01 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1  mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

ND 

1.0 

1  mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1  mg/L 

Surroaates: 

REC  (%> 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

94 

80-120 

Method  Blank 

099-12-016-18 

N/A  Aqueous 

N/A 

12/19/03 

031219L01 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1  mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

ND 

1.0 

1  mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1  mg/L 

Surroaates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

99 

80-120 

RL  -  Reporting  Limit 


DF  -  Dilution  Factor 


Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL;  (714)  895-5494 


FAX;  (714)  894-7501 


Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

ND 

ND 

1.00 

1.00 

1  ug/L 

1  ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

WNN-MW1 


Parameter 

Result 

RL 

Methane 

6.40 

1.00 

Ethane 

ND 

1.00 

03-12-0607-2  12/09/03  Aqueous 

DF  Qual  Units  Parameter 

1  ug/L  Ethylene 

1  ug/L 


N/A  12/10/03  031210L02 


Result  RL  DF  Qual  Units 

ND  1.00  1  ug/L 


STSW-138A 


03-12-0607-3 


1 2/09/03  Aqueous 


DF  Qual  Units  Parameter 


Ethylene 


1 2/09/03  Aqueous 


DF  Qual  Units  Parameter 

1  ug/L  Ethylene 

1  ug/L 


M/A  12/10/03  031210L02 

Result  RL  DF  Qual  Units 

ND  1.00  1  ug/L 

N/A  12/10/03  031210L02 

Result  RL  DF  Qual  Units 

ND  1.00  1  ug/L 


WNN-EW-2  03-12-0607-5  12/09/03  Aqueous  N/A  12/10/03  031210L02 


Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1.00 

1 

ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1 

ug/L 

DF  -  Dilution  Factor 


Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


alsciena 


Quality  Control  -  Spike/Spike  Duplicate 


WNN-RW-1 


Parameter 


MS  %REC  MSP  %REC  %REC  CL 


Methanol 

Ethanol 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


Quality  Control  -  LCS/LCS  Duplicate 


GeoSyntec  Consultants 

Date  Received: 

130  Research  Lane,  Suite  2 

Work  Order  No: 

03-12-0607 

NIG  5G3 

Preparation: 

N/A 

Guelph.  Ontario.Canada  0 
Project:  WNN  Aerojet 

Method: 

EPA  8015B 

Date  Date 

LCS/LCSD  Batch 

Quality  Control  Sample  ID 

Matrix 

Instrument  Prepared  Analyzed 

Number 

Aqueous 

GC12  N/A  12/13/03 

031212L02 

Parameter 

LCS  %REC 

LCSD  %REC 

%REC  CL 

RPD 

RPD  CL 

Qualifiers 

Methanol 

97 

102 

69-117 

4 

0-22 

Ethanol 

103 

98 

76-112 

5 

0-19 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


alscience 
nvironmental 
Em  ahoratories,  h 


Quality  Control  -  Spike/Spike  Duplicate 


GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 
Project:  WNN  Aerojet 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


12/10/03 

03-12-0607 

N/A 

HPLC/UV 


Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed 

MS/MSD  Batch 
Number 

WNN-RW-1 

Aqueous 

HPLC6 

N/A 

12/19/03 

1 

Parameter 


MS  %REC 


MSD  %REC 


%REC  CL 


RPD 


RPDCL 


Qualifiers 


^alscience 

JpS| nvironmental  Qual'ty  Control  -  LCS/LCS  Duplicate 

Mm  aboratories,  Ina 


GeoSyntec  Consultants 

Date  Received: 

12/10/03 

130  Research  Lane,  Suite  2 

Work  Order  No: 

03-12-0607 

NIG  5G3 

Preparation: 

N/A 

Guelph,  Ontario, Canada  0 
Project:  WNN  Aerojet 

Method: 

HPLC/UV 

Date  Date 

LCS/LCSD  Batch 

Quality  Control  Sample  ID 

Matrix 

Instrument  Prepared  Analyzed 

Number 

Aqueous 

HPLC  6  N/A  12/19/03 

KESHI 

Quality  Control  -  LCS/LCS  Duplicate 


sc  Consultants 

Date  Received: 

1 2/1 C 

;arch  Lane,  Suite  2 

Work  Order  No: 

03-12-01 

\ 

Preparation: 

Ontario, Canada  0 

Method: 

RSK-17 

WNN  Aerojet 

Quality  Control  Sample  ID 


099-12-010-492 


Matrix 


Aqueous 


Instrument 


GC  33 


Date 

Prepared 


N/A 


Date 

Analyzed 


12/10/03 


LCS/LCSD  Batch 
Number 


Glossary  of  Terms  and  Qualifiers 


Work  Order  Number:  03-1 2-0607 


Definition 

Not  detected  at  indicated  reporting  limit. 


n 


den  Grove,  CA  92841-1427 


TEL:  (714)  895-5494 


FAX:  (714)  894-750 


TEMPERATURE  -  SAMPLES  RECEIVED  BY: 

CALSCIENCE  COURIER: 

LABORATORY  (Other  than  Calscience  Courier): 

Chilled,  cooler  with  temperature  blank  provided. 

„  °C  Temperature  blank. 

Chilled,  cooler  without  temperature  blank. 

^  °C  IR  thermometer. 

Chilled  and  placed  in  cooler  with  wet  ice. 

Ambient  and  placed  in  cooler  with  wet  ice. 

Ambient  temperature. 

Ambient  temperature. 

°C  Temperature  blank. 

Initial:  j 

CUSTODY  SEAL  INTACT: 

Sample(s): _  Cooler: 


No  (Not  Intact) 


Not  Applicable  (N/A): _ 

Initial: 


SAMPLE  CONDITION: 

Chain-Of-Custody  document(s)  received  with  samples . 

Sample  container  label(s)  consistent  with  custody  papers. 

Sample  container(s)  intact  and  good  condition . 

Correct  containers  for  analyses  requested . 

Proper  preservation  noted  on  sample  label(s) . 

VOA  vial(s)  free  of  headspace . 

Tedlar  bag(s)  free  of  condensation . 


COMMENTS: 


P.0 


nvironmental 
Laboratories,  Inc . 


December  23,  2003 


Jamey  Rosen 
GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 


Subject:  Calscience  Work  Order  No.: 
Client  Reference: 


03-12-0607 
WNN  Aerojet 


Dear  Client: 

indudedlnlhis  report  Tt1e  samples 

the  attached  chain  otastody  2/10/2003  and  anal*zed  in  accordance  with 

guidelines  established^)  our  SlaWy  AssJrance^ »  accomplished  in  accordance  with  the 
operating  procedures,  and  other  re  ated  document °fram  Manual,  applicable  standard 
subcontracted  analys  is  is  prodded  herein ^  and  fnl  ^  Th®  °riginal  report  of  a"7 
package.  The  results  in  fndard  Ca,scie"ce  data 

reproduction  thereof  must  be  made  in  its  entirety  ^  S3mp,es  tested  and  anV 

the  undersig^d^65*10^  re9ard,ng  thls  report>  Please  do  not  hesitate  to  contact 


Sincerely, 


-ience  Environ 
Laboratories,  In 
Stephen  Nowak 
Project  Manager 


ntal 


Michael  J.iCrisostomo  ~ 
Quality  Assurance  Manager 


7440  Lincoln  Wa^'  Garden  Grove,  CA  92841-1427 


TEL:  (714)  895-5494  •  FAX:  (714)  894-75i 


1*4  ■ 


P.02 


pvironmental 

f 

w  aboratories,  Inc. 

c  Consultar  — 


Analytical  Report 


. 

hsjg 


Client  Sample  Number 

VVNN-RW-1 


Lab  Sample 
Number 

03-12-0607-1 


Date 

Collected  Matrix 

12/09/03  Aqueous 


Date 

Prepared 


Hexafluoro-2-propanol 


WNN-MW1 

Parameter 


03-12-0607-2 


W09m  Aqueous  N/A  !.  ilZ/13/ofif 


03121 2L02 


Hexaflu  o  ro-2-prop  a  not 


j  STSW-13BA 

Parameter 


Hexafluoro-2-propanol 


WNN-EW-1 

Parameter 

Ethanol 

Hexafluoro-2-propanoi 


Result 

ND 

REC  (%) 
1Q7 


03-12-0607-3 

df 


12/09/03  Aqueous 

£Lys]  umig 

mg/L 

Qua  I 


03-12 

RL 

-0607-4 

DF 

12/09/03 

SttSJ 

Aqueous 

Units 

0.10 

1 

mg/L 

Control 

Limits 

63-147 

2ual 

12/13/03;..  j  03121 2L02 


12/13/03  031212LO? 


RL  -  Reporting  Limit  7  nr . „^u)  ~  ^  . .  . . . 

VA _ 7^°  UnC01"  Way'  G3rdCT  »«■,  CA  92641-1427  .  TEL  (7,4)  895 

_ _ _ _ cLf714)  895-5494  .  FAX:  (714)  894-7501 


3kU  1 4  :  4W 


nvironmental 
m  aboratories,  Inc. 


Analytical  Report 


Date  Received: 
Work  Order  No: 
Preparation; 
Method: 


03-12-060/ 


Client  Sample  Number 

WNN-EW-2 


Lab  Sample 
Number 

03-12-0607-5 


Date 

Collected  Matrix 

1 2/09/Q3  Aqueous 


Date  Date 

Prepared  Analyzed  Qc  Baton  ID 


'12/13/03  031212L02 


Project:  WNN  Aerojet 


Method: 


HPLC/UV 


Client  Sample  Number 

WNN-RW-1  '™ 


Pyruvic  Acid 
Acetic  Acid 
Lactic  Acid 

Surrogates: 


Dibromopropionic  Acid 


[  WNN-MW1 

Parameter 
Pyruvic  Acid 
Acetic  Acid 
Lactic  Acid 

.Surrogate?! 

Dibromopropionic  Acid 


j  STSW-133A 

Parameter 
Pyruvic  Acid 
Acetic  Acid 
Lactic  Acid 


Dibromopropionic  Acid 

j  WNN  EW-1 

Parameter 
Pyruvic  Acid 
Acetic  Acid 
Lactic  Acid 


Besujt 

ND 

ND 

ND 


Lab  Sampla 
Number 

03-12-0607-1 


2£  Quai  Umi;s 
1  mg/L 

1  mg/L 

1  mg/L 


Control 

Limits 

60-120 


Result 

ND 

ND 

ND 

BSC  (%) 


03-12-0607-2 

Suit  U0|J§ 

1  rng/L 

t  mg/L 

1  mg/L 


Control 

Limit; 

60-120 


Result 

ND 

ND 

ND 

REC  (%) 


03-12-0607-3 

D£  QjjaJ  Ugits 
1  mg/L 

1  mg/L 

1  mg/L 


Control 

Limits 

80-120 


Result 

ND 

NO 

ND 


03-12-0607-4 

EE  Qua!  unijs 

1  mg/L 

1  mg/L 

1  mg/L 


Date 

_Collected  M  atrlx 

1 2/09/03  Aqueous 


Propionic  Acid 
Butyric  Acid 


Dibromopropionic  Acid 


Control 

Limits 

80-120 


12/09/Q3  Aqueous 

Parameter 
Propionic  Acid 
Butyric  Acid 


12/09/03  Aqueous 

Parameter 
Propionic  Acia 
Butyric  Acid 


12/09/03  Aqueous 


Propionic  Acid 
Butyric  Acid 


Date  Date 

Prepared  Analyzed  QC  Batch  ID 
N/A  ' ; 0312191.01 

SSMI  BL  OF  fiMl  Uolls 

®  10  '  i 

ND  in  v,  a 

1  mg/L 


12/19/03  031219L01 

fit  .  QE  .Qua!  Units 

1  mg/L 

1<0  1  mg/L 


12/19/03,  031219L01 

St  fiF  Unjjg 

1-°  1  mg/L 

10  1  mg/L 


12/19/03  !!  031219L01 

fit  D£  Qual  .Units 

T°  1  mg/L 

1  mg/L 


RL  -  Reporting  Limit  ,  ^-  Dilution  Factor 


Quai  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grave  CA  92641-1427  ■  TEL'  (7141  ««  «... 

- — - - -  TEL,  (714)  895-5494  *  FAX:  (714)  894- 


Client  Sample  Numoer 

WNN-RW-1 


Methane 

Ethane 


WNN-MW1 


Methane 

Ethane 


STSW-138A 

Parameter 


Methane 

Ethane 

WNN-EW-1 


Methane 

Ethane 

WNN-EW-2 


Methane 

Ethane 


I  Method  Blank 

Parameter 

Methane 


Result 

ND 

ND 


Result 

6,40 

ND 


ggsun 

ND 

ND 


Lab  Sample 
Number _ 

03-12-0607-1 

BE  Qual  Units 
1  ug/L 

1  ug/L 

03-12-0607-2 

BE  .Qual  Units 
1  ug/L 

1  ug/L 

03-12-0607-3 


BE  Qual  Units 
1  ug/L 

1  ug/L 

03-12-0607-4 


St  Qua)  Units 
1  ug/L 

1  ug/L 

03-12-0607-5 


BE  Qual  Units 
1  ug/L 

1  ug/L 

099-12-010-492 


Date 

Collected  Matrix 

12/09/03  Aqueous 


Ethylene 


Prepared  Analyzed  QC  Batch  ID 
N/A  .  >,t12/qo/a^|)  Q31210LQ2 

RL  DF  Qua!  Units 
ND  1-00  1  ug/L 


12/09/03  Aqueous  N/A  ifj-Z/lO/Q^jD  03121QLq2 


Parameter 

Ethylene 


12/09/03  Aqueous 


Parameter 

Ethylene 


Parameter 

Ethylene 


B^utt  RL  £IF  SMI  Units 

ND  100  1  ua/L 


N/A  ,  12/10/03;";/  031210LQ2 

Ttf2  St  BE  Qua  Units 

ND  100  1  uo/L 


12/09/03  At»U0DUS  N/A  •  !| '  -1j2/  ■)  jO/0  3<y,;  i  i03 1 21 0  L02 


12/09/03  Aqueous 


Parameter 

Ethylene 


N/A  Aqueous 


BE  Qug!  Units  Parameter 


Bt  BE  Qual  Units 

I-00  1  ug/L 


12/10/03  ,  i  031210L02 


Bt,  BE  Qual  .Units 

1.00  1  ug/L 


12/10/03  ■  031210L02 


RL  -  Reporting  Limit 


DF  -  Dilution  Factor  ,  Qua! .  Quaii,iefs 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427  .  TEL’  (714\  89*5  R4Q4  , 

- -  -  C1"  (H4)  895-5494  •  FAX:  (714)  894-7501 


N1G5G3 

Guelph,  Ontario.Canada  0 
Project  WNN  Aerojet 


Work  Order  No: 

Preparation: 

Method: 


10/03 
03-12-0607 


EPA  8015B 


14  =  41 


P.09 


imajscience 
tin  vironmental 
laboratories,  Inc. 


Quality  Control  -  Spike/Spike  Duplicate 


Aquaous 


MS  %REC 


HPLC6 


MSD%REC 


12/19/03 


031219S01 


Pyruvic  Acid 
Acetic  Acid 
Lactic  Acid 
Propionic  Add 
Butyric  Acid 


BFP  CL 


70-130 

70-130 

70-130 

70-130 

70-130 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL:  (714)  895-5494  .  FAX:  (714)  894-7501 


Quality  Control  -  LCS/LCS  Duplicate 


vL* 

■  Miff 


ject;  WNN  Aerojet 


Method; 


HPLC/UV 


899-12-016-16 

Parameter 

Pyruvic  Acid 
Acetic  Acid 
Lactic  Acid 
Propionic  Acid 
Butyric  Acid 


Aqueous 


Instrument 

HPLC6 


Prepared 


LCS %REC 


Analyzed 

12719/03 


luciu/Su  aatcn 
Number 

"l:  0312191,01  \  ■. 


RED  CL 


Qualifiers 


80-120 

60-120 

00-120 

80-120 

60-120 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427  •  TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


-  v  w  w*  wuitai  ru> 

130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 
Project:  WNN  Aerojet 


Date  Received: 
Work  Order  No: 
Preparation; 
Method; 


12/10/03 

03-12-0607 


N/A 

RSK-175M 


Quality  Control  Sample  IP 

f  099-12-010-492 

Parameter 

Methane 

Ethane 


Matrix 

Aqueous 


Instrument 

GC  33 


Date  Date 

Prepared  Analyzed 

WA  12/10/03 


LCS/LCSD  Batch 
Number 


03121QLQ2 


LCS  %REC 

103 

100 


LCSD %RFC 

103 

100 


%REC  CL 

79- 109 

80- 120 


RPD 

0 

0 


BP.P..CL  Qualifiers 
0-20 
0-20 


744Q  Lincpln  Way,  Garden  Grove,  CA 


92841-1427  .  TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


Qualifier 

ND 


Definition 

Not  detected  at  indicated  reporting  limit. 


*  FAX: 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


*  TEL:  (714)  895-5494 


P.  14 


DtC-cM-dtdMJ  14:44 


tjnrljzuKt  i  1 ■  11 
*%***1P»P  jitjOU 


WORK  ORDER  #: 


Cooler  _J _ of 


SAMPLE  RECEIPT  FORM 


CLIENT 


TEMPERATURE  -  SAMPLES  RECEIVED  BY 
CALSCIENCE  COURIER: 

- - Chilled,  cooler  with  temperature  blank  provided. 

- Chilled,  cooler  without  temperature  blank. 

- -  Chilled  and  placed  in  cooler  with  wet  ice. 

- _  Ambient  and  placed  in  cooler  with  wet  ice. 

— _ ,  Ambient  temperature. 

C  Temperature  blank. 


LABORATORY  (Other  than  Calsclence  Couri 
°C  Temperature  blank. 

"C  IR  thermometer. 

Ambient  temperature. 


CUSTODY  SEAL  INTACT: 

Sample(s): .  Cooler: 


No  (Not  Intact) 


Not  Applicable  (N/A): 

Initial: 


SAMPLE  CONDITION: 

Chain-Of-Custody  document(s)  received  with  samples . 

Sample  container  label(s)  consistent  with  custody  capers  ~ 

Sample  container(s)  Intact  and  good  condition . . . — 

Correct  containers  for  analyses  requested  — 

Proper  preservation  noted  on  sample  label(s) . 

VOA  vial(s)  free  of  headspace. .  . . . — 

Tedlar  bag(s)  free  of  condensation .  . . . 


No 


N/A 


initial: 


TOTAL  P.14 


E  a /science 
Environmental 
Mm  aboratories,  Inc 


January  21, 2004 


Jamey  Rosen 
GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 


Subject:  Calscience  Work  Order  No.: 
Client  Reference: 


04-01-0177 

Aerojet 


Dear  Client: 

Enclosed  is  an  analytical  report  for  the  above-referenced  project.  The  samples 
included  in  this  report  were  received  1/7/2004  and  analyzed  in  accordance  with 
the  attached  chain-of-custody. 

Unless  otherwise  noted,  all  analytical  testing  was  accomplished  in  accordance  with  the 
guidelines  established  in  our  Quality  Assurance  Program  Manual,  applicable  standard 
operating  procedures,  and  other  related  documentation.  The  original  report  of  any 
subcontracted  analysis  is  provided  herein,  and  follows  the  standard  Calscience  data 
package.  The  results  in  this  analytical  report  are  limited  to  the  samples  tested  and  any 
reproduction  thereof  must  be  made  in  its  entirety. 

If  you  have  any  questions  regarding  this  report,  please  do  not  hesitate  to  contact 
the  undersigned. 


Sincerely, 


Environmental 
Laboratories,  Inc. 
Stephen  Nowak 
Project  Manager 


Michael  Crisostomo 
Quality  Assurance  Manager 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427  •  TEL:  (714)  895-5494  •  FAX:  (714)  894-7501 


Analytical  Report 


i  m  nvironmental 
Mm  aboratories,  Inc . 


GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


01/07/1 

04-01-011 


N, 

RSK-175 


Project:  Aerojet  Page  1  of 


Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

WNN-RW-1 

04-01-0177-1 

01/06/04 

Aqueous 

N  A 

01/07/04 

040107L02 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

EL 

DF  Qual  Units 

NO 

1.00 

1  ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1  ug/L 

WNN-MW-1 


04-01-0177-2  01/06/04  Aqueous  N/A  01/07/04  040107L02 


Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1.00 

1 

ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1 

ug/L 

STSW-138A 

04-01-0177-3 

01/06/04 

Aqueous 

01/07/04 

040107L02 

Parameter 

Methane 

Ethane 

Result 

2.60 

ND 

EL 

1.00 

1.00 

DF  Qual  Units 

1  ug/L 

1  ug/L 

Parameter 

Ethylene 

Result 

ND 

EL 

1.00 

DF  Qual  Units 

1  ug/L 

WNN-EW-1 


04-01-0177-4  01/06/04  Aqueous  N/A  01/07/04  040107L02 


Parameter 

Result 

EL 

DF  Qual  Units 

Parameter 

Result 

EL 

DF  Qual  Units 

Methane 

ND 

1.00 

1 

ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1 

ug/L 

WNN-EW-2  04-01-0177-5  01/06/04  Aqueous  N/A  01/07/04  040107L02 


Parameter 

Result 

EL 

DF  Qual  Units 

Parameter 

Result 

EL 

DF  Qual  Units 

Methane 

ND 

1.00 

1 

ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1 

ug/L 

Method  Blank 


099-12-010-511  N/A  Aqueous  N/A  01/07/04  040107L02 


Parameter 

Result 

EL 

DF  Qual  Units 

Parameter 

Result 

EL 

DF  Qual  Units 

Methane 

ND 

1.00 

1 

ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1 

ug/L 

Analytical  Report 


i malscience 
Environmental 
Sm  aboratories,  Inc. 


GeoSyntec  Consultants 

130  Research  Lane,  Suite  2 

NIG  5G3 

Guelph,  Ontario, Canada  0 

Date  Received: 

Work  Order  No: 
Preparation: 

Method: 

01/07/04 

04-01-0177 

N/A 

EPA  376.2 

Project:  Aerojet 

Page  1  of  1 

Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

WNN-RW-1 

04-01-0177-1 

01/06/04 

Aqueous 

N/A 

01/08/04 

40108SB1 

Parameter 

Result 

EL 

DF 

Qual 

Units 

Sulfide,  Total 

ND 

0.050 

1 

mg/L 

WNN-MW-1 

04-01-0177-2 

01/06/04 

Aqueous 

N/A 

01/08/04 

40108SB1 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Sulfide,  Total 

ND 

0.050 

1 

mg/L 

STSW-138A 

04-01-0177-3 

01/06/04 

Aqueous 

N/A 

01/08/04 

40108SB1 

Parameter 

Result 

EL 

DF 

Qual 

Units 

Sulfide,  Total 

ND 

0.050 

1 

mg/L 

WNN-EW-1 

04-01-0177-4 

01/06/04 

Aqueous 

N/A 

01/08/04 

40108SB1 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Sulfide,  Total 

ND 

0.050 

1 

mg/L 

WNN-EW-2 

04-01-0177-5 

01/06/04 

Aqueous 

N/A 

01/08/04 

40108SB1 

Parameter 

Result 

EL 

DF 

Qual 

Units 

Sulfide,  Total 

ND 

0.050 

1 

mg/L 

Method  Blank 

099-05-089-1,516  N/A 

Aqueous 

N/A 

01/08/04 

40108SB1 

Parameter 

Result 

EL 

DF 

Qual 

Units 

Sulfide,  Total 

ND 

0.050 

1 

mg/L 

RL  -  Reporting  Limit  ,  DF  -  Dilution  Factor  ,  Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL:  (714)  895-5494 


FAX:  (714)  894-7601 


?c  Consultants 
larch  Lane,  Suite  2 


GeoSynte 
130  Rese 
NIG  5G3 
Guelph,  Ontario, Canada  0 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


01/07/04 

04-01-0177 


EPA  8015 


Project:  Aerojet  Page  1  of  2 


Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Date 

Prepared 

Date 

Analyzed  QC  Batch  ID 

WNN-RW-1 

04-01-0177-1 

01/06/04 

Aqueous 

N/A 

01/08/04  040108L01 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

290 

10 

100 

mg/L 

Surrogates: 

REC  /%! 

Control 

Limits 

Qual 

Hexafluoro-2-propanol 

116 

63-147 

WNN-MW-1 


04-01-0177-2  01/06/04  Aqueous 


N/A 


01/08/04  040108L01 


Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surrogates: 

REC  (%) 

Control 

Limits 

Qual 

Hexafluoro-2-propanol 

102 

63-147 

STSW-138A 


04-01-0177-3  01/06/04  Aqueous 


N/A 


01/08/04  040108L01 


Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surrogates: 

REC  (%) 

Control 

Limits 

Qual 

Hexafluoro-2-propanol 

92 

63-147 

WNN-EW-1  _  04-01-0177-4  01/06/04  Aqueous  N/A  01/08/04  040108L01 


Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surrogates: 

REC  /%) 

Control 

Limits 

Qual 

Hexafluoro-2-propanol 

94 

63-147 

<  CQ 


3c  Consultants 
;arch  Lane,  Suite  2 


01/07 

04-01-0 


GeoSynte 
130  Rese 
NIG  5G3 
Guelph,  Ontario, Canada  0 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


r/r 


17 


EPA  8015 


Project:  Aerojet  Page  2  of 


Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

WNN-EW-2 

04-01-0177-5 

01/06/04 

Aqueous 

N/A 

01/08/04 

040108L01 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surroqates: 

HexafIuoro-2-propanol 

REC  (%) 

85 

Control 

Limits 

63-147 

Qual 

Method  Blank 

099-12-006-928 

N/A 

Aqueous 

N/A 

01/08/04  040108L01 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Hexafluoro-2-propanol 


106 


Control 

Limits 

63-147 


Qual 


J m/i  vironmental 
Mm  aboratories,  Inc, 


Analytical  Report 


GeoSyntec  Consultants 

Date  Received: 

01/07/0 

130  Research  Lane,  Suite  2 

Work  Order  No: 

04-01-017 

NIG  5G3 

Preparation: 

N/ 

Guelph,  Ontario.Canada  0 

Method: 

HPLC/U 

Project;  Aerojet 

Page  1  of 

Lab  Sample  Date  Date  Date 

Client  Sample  Number  Number  Collected  Matrix  Prepared  Analyzed  QC  Batch  ID 


WNN-RW-1  04-01-0177-1  01/06/04  Aqueous  N/A  01/19/04  040119L01 


Parameter 

Result 

RL 

BE 

Qual  Units 

Parameter 

Result 

EL 

DF  Qual 

Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1 

mg/L 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1 

mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surrogates: 

REC  t%) 

Control 

Limits 

Qual 

Dibromopropionic  Acid 

104 

80-120 

WNN-MW-1 

04-01-0177-2 

01/06/04  Aqueous 

N/A 

01/19/04 

040119L01 

Parameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual 

Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1 

mg/L 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1 

mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surrogates:  REC  (%)  Control  Qual 

Limits 

Dibromopropionic  Acid  103  80-120 


STSW-138A 

04-01-0177-3 

01/06/04 

Aqueous 

N/A 

01/19/04 

040119 

L01 

Parameter 

Result 

EL 

BE 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual 

Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1 

mg/L 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1 

mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surroqates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

96 

80-120 

WNN-EW-1 

04-01-0177-4 

01/06/04 

Aqueous 

N/A 

01/19/04 

040119L01 

Parameter 

Result 

RL 

BE 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual 

Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1 

mg/L 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1 

mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surrogates: 

RECi%) 

Control 

Qual 

Limits 

80-120 


Dibromopropionic  Acid 


93 


Analytical  Report 


GeoSyntec  Consultants 

Date  Received: 

01/07/0 

130  Research  Lane,  Suite  2 

Work  Order  No: 

04-01-017 

NIG  5G3 

Preparation: 

N/j 

Guelph,  Ontario, Canada  0 

Method: 

HPLC/U' 

Project:  Aerojet 

Page  2  of 

Lab  Sample  Date  Date  Date 

Client  Sample  Number  Number  Collected  Matrix  Prepared  Analyzed  QC  Batch  ID 


WNN-EW-2  04-01-0177-5  01/06/04  Aqueous  N/A  01/19/04  040119L01 


Parameter 

Result 

Pyruvic  Acid 

ND 

Acetic  Acid 

1.2 

Lactic  Acid 

ND 

Surroaates: 

REC  (%) 

Dibromopropionic  Acid 

99 

RL 

DF 

Qual  Units 

Parameter 

0.50 

1 

mg/L 

Propionic  Acid 

1.0 

1 

mg/L 

Butyric  Acid 

1.0 

1 

mg/L 

Control 

Qual 

Limits 

80-120 


Result 

RL 

DF  Qua! 

Units 

ND 

1.0 

1 

mg/L 

ND 

1.0 

1 

mg/L 

Method  Blank 


099-12-016-19  N/A  Aqueous  N/A  01/19/04  040119L01 


Parameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual 

Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1 

mg/L 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1 

mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surroaates: 

REC  (%) 

Control 

Qual 

Limits 

80-120 


Dibromopropionic  Acid 


95 


Quality  Control  -  LCS/LCS  Duplicate 


Quality  Control  Sample  ID 


Matrix 


Instrument 


Date 

Prepared: 


Date 

Analyzed: 


Duplicate  Batch 
Number 


Quality  Control  -  Spike/Spike  Duplicate 


4ht  alscience 

nvironmental 
Mm  abora  tones,  Inc, 


GeoSyntec  Consultants 

130  Research  Lane,  Suite  2 

NIG  5G3 

Guelph,  Ontario.Canada  0 

Project:  Aerojet 

Date  Received: 

Work  Order  No: 

Preparation: 

Method: 

01/07/04 

04-01-0177 

N/A 

EPA  8015B 

Quality  Control  Sample  ID 

Matrix 

Date 

Instrument  Prepared 

||8|M 

04-01-0180-1 

Aqueous 

GC12  N/A 

01/08/04 

040108S01 

Parameter 


MS  %REC  MSP  %REC  %REC  CL  RPD  RPDCL  Qualifiers 


alscience 

fjYironmcntal  Quality  Control  ■  LCS/LCS  Duplicate 

Mm  aboratories,  Inc . 


GeoSyntec  Consultants 

Date  Received: 

130  Research  Lane,  Suite  2 

Work  Order  No: 

04-01-0177 

NIG  5G3 

Preparation: 

N/A 

Guelph,  Ontario, Canada  0 

Method: 

EPA  8015B 

Project:  Aerojet 

Quality  Control  -  Spike/Spike  Duplicate 


GeoSyntec  Consultants 

Date  Received: 

01/07/04 

130  Research  Lane,  Suite  2 

Work  Order  No: 

04-01-0177 

NIG  5G3 

Preparation: 

N/A 

Guelph,  Ontario, Canada  0 

Method: 

HPLC/UV 

Project:  Aerojet 

Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed 

WNN-RW-1 

Aqueous 

HPLC6 

N/A 

01/19/04 

040119S01 

fa/  Quality  Control  -  LCS/LCS  Duplicate 


GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 
Project:  Aerojet 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


N/A 

04-01-0177 

N/A 

HPLC/UV 


Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed 

LCS/LCSD  Batch 

Number 

099-12-016-19 

Aqueous 

HPLC6 

N/A 

01/19/04 

040119L01 

Parameter 

LCS  %REC 

LCSD  %REC 

%REC  CL 

RPD 

RPD  CL 

Pyruvic  Acid 

100 

94 

80-120 

6 

0-20 

Acetic  Acid 

111 

106 

80-120 

4 

0-20 

Lactic  Acid 

120 

115 

80-120 

4 

0-20 

Propionic  Acid 

96 

84 

80-120 

13 

0-20 

Butyric  Acid 

112 

99 

80-120 

12 

0-20 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


* 


Glossary  of  Terms  and  Qualifiers 


(£) oratories ,  Inc . 

'der  Number:  04-01-0177 


Qualifier  Definition 

ND  Not  detected  at  indicated  reporting  limit. 


7440  Lincoln  Way,  Garden  Grove, 


92841-1427 


TEL:  (714)  89 


I 


TEMPERATURE  -  SAMPLES  RECEIVED  BY: 
CALSCIENCE  COURIER: 

_ Chilled,  cooler  with  temperature  blank  provided. 

_ Chilled,  cooler  without  temperature  blank. 

_ Chilled  and  placed  in  cooler  with  wet  ice. 

_ Ambient  and  placed  in  cooler  with  wet  ice. 

_ Ambient  temperature. 


LABORATORY  (Other  than  Calscience  Courier): 

_ °C  Temperature  blank. 

A  °C  IR  thermometer. 

_ Ambient  temperature. 


0  C  Temperature  blank. 

Initial:  _ 

uoy3 

CUSTODY  SEAL  INTACT: 

Samplefs):  Cooler: 

No  (Not  intact) : 

Not  Applicable  (N/A): 

Initial:  _ 

tuft 

SAMPLE  CONDITION: 

Chain-Of-Custody  document(s)  received  with  samples . 

Sample  container  label(s)  consistent  with  custody  papers. 

Sample  container(s)  intact  and  good  condition . 

Correct  containers  for  analyses  requested . 

Proper  preservation  noted  on  sample  label(s) . 

VOA  vial(s)  free  of  headspace . 

Tedlar  bag(s)  free  of  condensation . 


Initial: 


COMMENTS: 


Total  Chromium 


alscience 
JS  nvironmental 
iL«  ahoratories ,  Inc. 


January  26,  2004 


Jamey  Rosen 
GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 


Subject:  Calscience  Work  Order  No.: 
Client  Reference: 


04-01-0984 

Aerojet 


Dear  Client: 

Enclosed  is  an  analytical  report  for  the  above-referenced  project.  The  samples 
included  in  this  report  were  received  1/21/2004  and  analyzed  in  accordance  with 
the  attached  chain-of-custody. 

Unless  otherwise  noted,  all  analytical  testing  was  accomplished  in  accordance  with  the 
guidelines  established  in  our  Quality  Assurance  Program  Manual,  applicable  standard 
operating  procedures,  and  other  related  documentation.  The  original  report  of  any 
subcontracted  analysis  is  provided  herein,  and  follows  the  standard  Calscience  data 
package.  The  results  in  this  analytical  report  are  limited  to  the  samples  tested  and  any 
reproduction  thereof  must  be  made  in  its  entirety. 

If  you  have  any  questions  regarding  this  report,  please  do  not  hesitate  to  contact 
the  undersigned. 


Sincerely 


Environmental 
Laboratories,  Inc. 
Stephen  Nowak 
Project  Manager 


Quality  Assurance  Manager 


ml 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427  -  TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


®l»  alscience 


IBS  nvironmental 

JL  aboratories ,  Inc 

Analytical  Report 

GeoSyntec  Consultants 

Date  Received: 

01/21/04 

130  Research  Lane,  Suite  2 

Work  Order  No: 

04-01-0984 

NIG  5G3 

Preparation: 

N/A 

Guelph,  Ontario, Canada  0 

Method: 

RSK-175M 

Project:  Aerojet 

Page  1  of  1 

Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

WNN-RW-1 

04-01-0984-1 

01/20/04 

Aqueous 

N/A 

01/22/04 

040122L02 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

SL 

DF  Qual  Units 

Methane 

ND 

1.00 

1 

ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1 

ug/L 

WNN-MW-1 

04-01-0984-2 

01/20/04 

Aqueous 

N/A 

01/22/04 

040122L02 

Parameter 

Result 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1 

ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1 

ug/L 

STSW-138A 

04-01-0984-3 

01/20/04 

Aqueous 

N/A 

01/22/04 

040122L02 

Parameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

2.73 

1.00 

1 

ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1 

ug/L 

WNN-EW-1 

04-01-0984-4 

01/20/04 

Aqueous 

N/A 

01/22/04 

040122L02 

Parameter 

Result 

EL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1.00 

1 

ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1 

ug/L 

WNN-EW-2 

04-01-0984-5 

01/20/04 

Aqueous 

N/A 

01/22/04 

040122L02 

Parameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1.00 

1 

ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1 

ug/L 

099-12-010-527 

N/A 

Aqueous 

N/A 

01/22/04 

040122L02 

Parameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1.00 

1 

ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1 

ug/L 

Rl  -  Reporting  Limit  ,  DF  -  Dilution  Factor  ,  Qual  -  Qualifiers 

•  FAX:  (714)  894-7501 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL;  (714)  895-5494 


nvironmenta / 


JL  aboratories,  Inc . 

GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


01/2' 

04-01-0 


EPA 


Project:  Aerojet 

Page  1  of  2 

Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

WNN-RW-1 

04-01-0984-1 

01/20/04 

Aqueous 

N/A 

01/22/04 

040122L01 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

260 

10 

100 

mg/L 

Surrogates: 

Hexafluoro-2-propanol 

REC  (%) 

90 

Control 

Limits 

63-147 

Qual 

WNN-MW-1 

04-01-0984-2 

01/20/04 

Aqueous 

01/22/04 

040122L01 

Parameter 

Result 

EL 

PE 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surrogates: 

Hexafluoro-2-propanol 

REC  (%) 

90 

Control 

Limits 

63-147 

Qual 

STSW-138A 

04-01-0984-3 

01/20/04 

Aqueous 

N/A 

01/22/04 

040122L01 

Parameter 

Result 

RL 

PE 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surrogates: 

Hexafluoro-2-propanol 

REC  (%) 

103 

Control 

Limits 

63-147 

Quai 

WNN-EW-1 

04-01-0984-4 

01/20/04 

Aqueous 

N/A 

01/22/04 

040122L01 

Parameter 

Result 

RL 

PE 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surrogates: 

Hexafluoro-2-propanol 

REC  (%) 

106 

Control 

Limits 

63-147 

Qual 

Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

WNN-EW-2 

04-01-0984-5 

01/20/04 

Aqueous 

N/A  /: /  ; 

01/22/04 

040122L01 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surroaates: 

Hexafluoro-2-propanol 

REC  (%) 

110 

Control 

Limits 

63-147 

Qual 

Method  Blank 

099-12-006-947 

N/A 

Aqueous 

N/A 

01/22/04 

040122L01 

Parameter 

Result 

RL 

D£ 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surrogates: 

REC  (%) 

Control 

Qual 

Limits 

63-147 


Hexafluoro-2-propanol 


101 


Analytical  Report 


sc  Consultants 

Date  Received: 

01/21 

;arch  Lane,  Suite  2 

Work  Order  No: 

04-01-0! 

S 

Preparation: 

1 

Dntario, Canada  0 

Method: 

HPLC/ 

Aerojet 

Page  1 

Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

WNN-RW-1 

04-01-0984-1 

01/20/04 

Aqueous 

N/A 

040123L01 

Parameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Dibromopropionic  Acid 


Control 

Limits 

80-120 


WNN-MW-1  04-01-0984-2 


Parameter 

Result 

RL 

QF 

Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surrogates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

97 

80-120 

01/20/04  Aqueous 

N/A 

01/23/04 

040123L01 

Parameter 

Result 

RL 

DF  Qual  Units 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

STSW-138A 

04-01-0984-3 

01/20/04  Aqueous 

N/A 

01/23/04 

040123L01 

Parameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual 

Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1 

mg/L 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1 

mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surroqates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

96 

80-120 

WNN-EW-1 

04-01-0984-4 

01/20/04  Aqueous 

N/A 

01/23/04 

040123L01 

Parameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual 

Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1 

mg/L 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1 

mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surrogates: 

REC  /%> 

Control 

Qual 

Limits 

Dibromopropionic  Acid  98  80-120 


Analytical  Report 


%m  alscience 
SSL  nvironmental 


iL  ahoratories,  Inc. 


GeoSyntec  Consultants 

Date  Received: 

01/21/04 

130  Research  Lane,  Suite  2 

Work  Order  No: 

04-01-0984 

NIG  5G3 

Preparation: 

N/A 

Guelph,  Ontario, Canada  0 

HPLC/UV 

Project:  Aerojet 

Page  2  of  2 

Lab  Sample 

Date 

Date 

Date 

Client  Sample  Number 

Number 

Collected  Matrix 

Prepared 

Analyzed 

QC  Batch  ID 

WNN-EW-2 

04-01-0984-5 

01/20/04  Aqueous 

N/A 

01/23/04 

040123L01 

Parameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

°yruvic  Acid 

NO 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surroaates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

95 

80-120 

Method  Blank 

099-12-016-20 

N/A  Aqueous 

N/A 

01/23/04 

040123L01 

Parameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surroaates: 

C  ' 

o 

LL1 

cr 

Control 

Qual 

Limits 

Dibromopropionic  Acid  91  80-120 


RL  -  Reporting  Limit 


DF  -  Dilution  Factor 


Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


aiscience 


i  nvironmental  QualitV  Contro1  *  LCS/LCS  Duplicate 

Mm  laboratories,  Inc. 


GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 
Project:  Aerojet 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


M/A 

04-01-0984 

N/A 

RSK-175M 


Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed 

LCS/LCSD  Batch 

Number 

099-12-010-527 

Aqueous 

GC  33 

N/A 

01/22/04 

040122L02 

Parameter 

LCS %REC 

LCSD  %REC 

%REC  CL 

RPD 

RPD  CL 

Qualifiers 

Methane 

109 

103 

79-109 

6 

0-20 

Ethane 

106 

101 

80-120 

5 

0-20 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


alscience 


J2J  nvironmental 
JL  aboratories,  Inc , 


Quality  Control  -  Spike/Spike  Duplicate 


GeoSyntec  Consultants 
130  Research  Lane.  Suite  2 
NIG  5G3 


Date  Received: 
Work  Order  No: 
Preparation: 


01/21/04 

04-01-0984 

N/A 


Guelph,  Ontario, Canada  0 
Project:  Aerojet 

Method: 

EPA  8015B 

Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed 

MS, MSD  Batch 
Number 

WNN-MW-1 

Aqueous 

GC12 

N/A 

01/22/04 

ESS* 

Parameter 

MS  %REC 

MSD  %REC 

%REC  CL 

RPD 

RPD  CL 

Qualifiers 

Methanol 

100 

100 

64-118 

0 

0-20 

Ethanol 

100 

102 

73-109 

3 

0-23 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL:  (714)  895-5494  *  FAX:  (714)  894-7t 


alscience 

Environmental  Quality  Control  -  LCS/LCS  Duplicate 

JL  abomtories,  Inc . 


GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 
Project:  Aerojet 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


N/A 

04-01-0984 

N/A 

EPA  8015B 


Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed 

LCS/LCSD  Batch 

Number 

Aqueous 

GC12 

N/A 

01/22/04 

040122L01 

Parameter 

LCS %REC 

LCSD  %REC 

%REC  CL 

RPD 

RPD  CL 

Qualifiers 

Methanol 

97 

94 

69-117 

3 

0-22 

Ethanol 

99 

99 

76-112 

0 

0-19 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


alscience 

j£5  nvironmental 

IL,  a  bora  to  ties,  loc. 

Quality  Control  -  Spike/Spike  Duplicate 

GeoSyntec  Consultants 

Date  Received: 

01/21/04 

130  Research  Lane,  Suite  2 

Work  Order  No: 

04-01-0984 

NIG  5G3 

Preparation: 

N/A 

Guelph,  Ontario, Canada  0 

Method: 

HPLC/UV 

Project:  Aerojet 

Date 

Date 

MS/MSD  Batch 

Quality  Control  Sample  ID 

Matrix 

Instrument  Prepared 

Analyzed 

Number 

WNN-RW-1 

Aqueous 

HPLC  6  N/A 

BRI 

Parameter 

MS  %REC 

MSD  %REC  %REC  CL 

RPD 

RPD  CL 

Qualifiers 

Pyruvic  Acid 

98 

99  70-130 

1 

0-30 

Acetic  Acid 

107 

105  70-130 

2 

0-30 

Lactic  Acid 

113 

109  70-130 

4 

0-30 

Propionic  Acid 

81 

82  70-130 

1 

0-30 

Butyric  Acid 

112 

109  70-130 

3 

0-30 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427  • 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


i  Quality  Control  -  Laboratory  Control  Sample 

i&i 


GeoSyntec  Consultants 

130  Research  Lane,  Suite  2 

NIG  5G3 

Guelph,  Ontario, Canada  0 

Project:  Aerojet 

Date  Received: 

Work  Order  No: 

Preparation: 

Method: 

N/A 

04-01-0984 

N/A 

HPLC/UV 

Quality  Control  Sample  ID  Matrix 

Instrument 

Date  Analyzed 

Lab  File  ID 

LCS  Batch  Number 

099-12-016-20  Aqueous 

HPLC  6 

01/23/04 

04012304 

040123L01 

Parameter 

Cone  Added 

Cone  Recovered 

%Rec 

%Rec  CL 

Qualifiers 

Pyruvic  Acid 

20 

20 

100 

80-120 

Acetic  Acid 

20 

23 

113 

80-120 

Lactic  Acid 

20 

23 

117 

80-120 

Propionic  Acid 

20 

16 

80 

80-120 

Butyric  Acid 

20 

23 

113 

80-120 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


i  Blsci&rica 


nvironmental 


Glossary  of  Terms  and  Qualifiers 


Work  Order  Number:  04-01-0984 


Definition 


Not  detected  at  indicated  reporting  limit. 
%  Recovery  and/or  RPD  out-of-range. 


92841-1427 


tm-nlscionco 
Mmhnvironmontat 
Mmr&boratories,  Inc. 


WORK  ORDER  #:  -L^JLU  -  Lid! 

Cooler _ \_ 

SAMPLE  RECEIPT  FORM 


CLIENT: 


DATE: 


\ "  7-  \ ~  0^' 


COMMENTS: 


mmpYtrmm mt&i 
MirXtiQMlOrim,  >m< 


7440  LINCOLN  WAY 
GARDEN  GROVE,  CA  92841-1432 

TEL:  (714)  895-5494  .  FAX:  (714)  894-7501 


CHAIN  OF  CUSTODY  RECORD 


Skm  nvironmen  tal 
Mm  abomtories,  Inc, 


February  1 1 , 2004 


Jamey  Rosen 
GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 


Subject:  Calscience  Work  Order  No.: 
Client  Reference: 


04-02-0187 

Aerojet 


Dear  Client: 

Enclosed  is  an  analytical  report  for  the  above-referenced  project.  The  samples 
included  in  this  report  were  received  2/4/2004  and  analyzed  in  accordance  with 
the  attached  chain-of-custody. 

Unless  otherwise  noted,  all  analytical  testing  was  accomplished  in  accordance  with  the 
guidelines  established  in  our  Quality  Assurance  Program  Manual,  applicable  standard 
operating  procedures,  and  other  related  documentation.  The  original  report  of  any 
subcontracted  analysis  is  provided  herein,  and  follows  the  standard  Calscience  data 
package.  The  results  in  this  analytical  report  are  limited  to  the  samples  tested  and  any 
reproduction  thereof  must  be  made  in  its  entirety. 

If  you  have  any  questions  regarding  this  report,  please  do  not  hesitate  to  contact 
the  undersigned. 


Sincerely, 


fvironmental 
Laboratories,  Inc. 
Stephen  Nowak 
Project  Manager 


Michael  J.  Cpsostomo 

v 

Quality  Assurance  Manager 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL:  (714)  895-5494  -  FAX:  (714)  894-7501 


^ ,  a  (science 


Environmental 

Mm  aboratories,  Inc , 

Analytical  Report 

GeoSyntec  Consultants 

Date  Received: 

02/04/04 

130  Research  Lane,  Suite  2 

Work  Order  No: 

04-02-0187 

NIG  5G3 

Preparation: 

N/A 

Guelph,  Ontario, Canada  0 

Method: 

RSK-175M 

Project:  Aerojet 

Page  1  of  1 

Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

04-02-0187-1 

02/03/04 

Aqueous 

N/A 

Result 

EL 

DF 

Qual  Units 

Parameter 

Result 

RL 

Methane 

ND 

1.00 

1 

ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1 

ug/L 

04-02-0187-2 

02/03/04 

Aqueous 

N/A 

02/05/04 

1 

Parameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

2.15 

1.00 

1 

ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1 

ug/L 

STSW-138A 

04-02-0187-3 

02/03/04 

Aqueous 

N/A 

02/05/04 

040205L01 

Parameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qua!  Units 

Methane 

6.34 

1.00 

1 

ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1 

ug/L 

WNN-EW-1 

04-02-0187-4 

02/03/04 

Aqueous 

N/A 

02/05/04 

040205L01 

Parameter 

Result 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1 

ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1 

ug/L 

WNN-EW-2 

04-02-0187-5 

02/03/04 

Aqueous 

N/A 

02/05/04 

040205L01 

Parameter 

Result 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1 

ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1 

ug/L 

Method  Blank 

099-12-010-539 

N/A 

Aqueous 

N/A 

02/05/04 

040205L01 

Parameter 

Result 

RL 

OF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1.00 

1 

ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1 

ug/L 

RL  -  Reporting  Limit  ,  DF  -  Dilution  Factor  ,  Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL;  (714)  895-5494 


FAX:  (714)  894-7501 


%malseiene& 

JE  nvironmental 

Mm  aboratories,  Inc . 

Analytical  Report 

GeoSyntec  Consultants 

Date  Received: 

02/04/04 

130  Research  Lane,  Suite  2 

Work  Order  No: 

04-02-0187 

NIG  5G3 

Preparation: 

N/A 

Guelph,  Ontario, Canada  0 

Method: 

EPA  376.2 

Project:  Aerojet 

Page  1  of  1 

Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

Al  tSi 

04-02-0187-1 

02/03/04 

Aqueous 

N/A 

40209SB1 

Parameter 

Result 

RL 

P£ 

Qual 

Units 

Sulfide,  Total 

ND 

0.050 

1 

mg/L 

BISS 

04-02-0187-2 

02/03/04 

Aqueous 

N/A 

02/09/04 

40209SB1 

Parameter 

Result 

RL 

BE 

Qual 

Units 

Sulfide,  Total 

ND 

0.050 

1 

mg/L 

STSW-138A 

04-02-0187-3 

02/03/04 

Aqueous 

N/A 

02/09/04 

40209SB1 

Parameter 

Result 

RL 

BE 

Qual 

Units 

Sulfide,  Total 

ND 

0.050 

1 

mg/L 

WNN-EW-1 

04-02-0187-4 

02/03/04 

Aqueous 

N/A 

02/09/04 

40209SB1 

Parameter 

Result 

RL 

BE 

Qual 

Units 

Sulfide,  Total 

ND 

0.050 

1 

mg/L 

WNN-EW-2 

04-02-0187-5 

02/03/04 

Aqueous 

N/A 

02/09/04 

40209SB1 

Parameter 

Result 

RL 

BE 

Qual 

Units 

Sulfide,  Total 

ND 

0.050 

1 

mg/L 

STSW-80A 

04-02-0187-6 

02/03/04 

Aqueous 

N/A 

02/09/04 

40209SB1 

Parameter 

Result 

RL 

BE 

Qual 

Units 

Sulfide,  Total 

ND 

0.050 

1 

mg/L 

Method  Blank 

099-05-089-1,531 

N/A 

Aqueous 

N/A 

40209SB1 

Parameter 

Result 

EL 

BE 

Qual 

Units 

Sulfide,  Total 


ND 


0.050 


1 


mg/L 


Analytical  Report 


Mm  n  vi ran  men  tal 
Sm  aboratories,  Inc, 

GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 


Date  Received:  02/0' 

Work  Order  No:  04-02-C 

Preparation: 

Method:  EPA  80 


Project:  Aerojet  Page  1 


Lab  Sample  Date  Date  Date 

Client  Sample  Number _ Number  Collected  Matrix _ Prepared  Analyzed  QC  Batch  1C 

WNN-RW-1  04-02-0187-1  02/03/04  Aqueous  N/A  02/09/04  040209L01 


Parameter 

Result 

RL 

D£ 

Qual 

Units 

Ethanol 

250 

10 

100 

mg/L 

Surroqates: 

REC  (%) 

Control 

Limits 

Qual 

Hexafluoro-2-propanol 

100 

63-147 

WNN-MW1 

04-02-0187-2 

02/03/04 

Aqueous 

um 

02/09/04 

040209L01 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surroaates: 

REC  <%) 

Control 

Limits 

Qual 

Hexafluoro-2-propanol 

103 

63-147 

STSW-138A 

04-02-0187-3 

02/03/04 

Aqueous 

N#cy 

02/09/04 

040209L01 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surroaates: 

REC  (%> 

Control 

Limits 

Qual 

Hexafluoro-2-propanol 

100 

63-147 

WNN-EW-1 

04-02-0187-4 

02/03/04 

Aqueous 

N/A 

040209L01 

Parameter 

Result 

EL 

DF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surroqates: 

SEC(%) 

Control 

Qual 

Limits 

83-147 


Hexafluoro-2-propanol 


103 


Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

04-02-0187-5 

02/03/04 

Aqueous 

11 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surrogates: 

REC  (%) 

Control 

Limits 

Qual 

Hexafluoro-2-propanol 

93 

63-147 

STSW-80A 

04-02-0187-6 

02/03/04 

Aqueous 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surrogates: 

REC  1%) 

Control 

Limits 

Qual 

Hexafluoro-2-propanol 

92 

63-147 

N/A  02/09/04  040209L01 


Method  Blank 


099-12-006-970  N/A  Aqueous  N/A  02/09/04  040209L01 


Parameter 

Ethanol 

Surrogates: 


Result  RL  DF 

ND  0.10  1 

REC  (%)  Control 

Limits 
63-147 


Qual  Units 

mg/L 

Qual 


Hexafluoro-2-propanol 


103 


aiscience 


Environmental 
Sm  ahoratories ,  Inc, 


Analytical  Report 


GeoSyntec  Consultants 

Date  Received: 

02/04/04 

130  Research  Lane,  Suite  2 

Work  Order  No: 

04-02-0187 

NIG  5G3 

Preparation: 

N/A 

Guelph,  Ontario, Canada  0 

Method: 

HPLC/UV 

Project:  Aerojet 

Page  1  of  2 

Lab  Sample 

Date 

Date 

Date 

Client  Sample  Number 

Number 

Collected  Matnx 

Prepared 

Analyzed 

QC  Batch  ID 

04-02-0187-1 

02/03/04  Aqueous 

N/A 

Parameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

1.7 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surrogates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

99 

80-120 

WNN-MW1 

04-02-0187-2 

02/03/04  Aqueous 

N/A 

02/07/04 

040206L01 

Parameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

0.72 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surrogates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

100 

80-120 

STSW-138A 

04-02-0187-3 

02/03/04  Aqueous 

N/A 

02/07/04 

040206L01 

Parameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surrogates: 

REC ,,(%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

97 

80-120 

WNN-EW-1 

04-02-0187-4 

02/03/04  Aqueous 

N/A 

02/07/04 

040206L01 

Parameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surrogates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

98 

80-120 

RL  -  Reporting  Limit  ,  DF  -  Dilution  Factor  ,  Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


Analytical  Report 


Environmental 
Mm  aboratories,  Inc . 

GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario.Canada  0 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


02/04/04 

04-02-0187 

N/A 

HPLC/UV 


Project:  Aerojet  Page  2  of  2 


Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

WNN-EW-2 

04-02-0187-5 

02/03/04 

Aqueous 

Parameter 

Pyruvic  Acid 

Acetic  Acid 

Lactic  Acid 

Result 

ND 

ND 

ND 

RL 

0,50 

1.0 

1.0 

DF 

1 

1 

1 

Qual  Units 
mg/L 
mg/L 
mg/L 

Parameter 
Propionic  Acid 
Butyric  Acid 

Result 

ND 

ND 

RL 

1.0 

1.0 

DF  Qual  Units 

1  mg/L 

1  mg/L 

Surrogates: 

Dibromopropionic  Acid 

REC  (%) 

98 

Control 

Limits 

80-120 

Qual 

Method  Blank 

099-12-016-21 

N/A 

Aqueous 

N/A 

02/07/04 

040206L01 

Parameter 

Pyruvic  Acid 

Acetic  Acid 

Lactic  Acid 

Result 

ND 

ND 

ND 

RL 

0.50 

1.0 

1.0 

DF 

1 

1 

1 

Qual  Units 
mg/L 
mg/L 
mg/L 

Parameter 
Propionic  Add 
Butyric  Acid 

Result 

ND 

ND 

RL 

1.0 

1.0 

DF  Qual  Units 

1  mg/L 

1  mg/L 

Surrogates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid  96  80-120 


RL  -  Reporting  Limit  ,  DF  -  Dilution  Factor  ,  Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  GA  92841-1427 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


sw*  a/science 


nvitonmentai 


Quality  Control  -  LCS/LCS  Duplicate 


aboratories ,  Aw 


GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 
Project:  Aerojet 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


N/A 

04-02-0187 

N/A 

RSK-175M 


Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed 

LCS/LCSD  Batch 

Number 

099-12-010-539 

Aqueous 

GC  33 

N/A 

02/05/04 

040205L01 

Parameter 

LCS  %REC 

LCSD %REC 

%REC  CL 

RPD 

RPD  CL 

Qualifiers 

Methane 

101 

95 

79-109 

6 

0-20 

Ethane 

101 

97 

80-120 

4 

0-20 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


m alscience 

gBF  Quality  Control  -  Duplicate 

Mm  nvironmenta! 

Mm  aboratories ,  Ina 


% m  alscience 

Jpf  .  „  Quality  Control  -  LCS/LCS  Duplicate 

mmnvironmental  3  K 

Sm  aboratories,  Inc . 


GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 
Project:  Aerojet 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


N/A 

04-02-0187 

N/A 

HPLC/UV 


Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed 

LCS/LCSD  Batch 

Number 

Aqueous 

HPLC  6 

N/A 

02/07/04 

Parameter 

LCS  %REC 

LCSD %REC 

%REC  CL 

RPD 

RPD  CL 

Qualifiers 

Pyruvic  Acid 

105 

104 

80-120 

0 

0-20 

Acetic  Acid 

110 

106 

80-120 

3 

0-20 

Lactic  Acid 

116 

119 

80-120 

2 

0-20 

Propionic  Acid 

95 

95 

80-120 

0 

0-20 

Butyric  Acid 

100 

97 

80-120 

2 

0-20 

7440  Lincoln  Way,  Garden  Grove,  CA  82841-1427 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


alscience 
J Bn  vironmen  tal 
Sm  aboratories, 

Work  Order  Number: 

Qualifier 

ND 


,  Glossary  of  Terms  and  Qualifiers 

Inc, 

04-02-0187 


Definition 

Not  detected  at  indicated  reporting  limit. 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


COMMENTS: 


vlronmental 
laboratories,  Inc, 


7440  LINCOLN  WAY 
GARDEN  GROVE,  CA  92841-1432 

TEL:  (714)  895-5494  .  FAX:  (714)  894-7501 


CHAIN  OF  CUSTODY  RECORD 

DATE: 


LABORATORY  CLIENT: 

GeoSyntec  Consultants 


ADDRESS:  - — - - - 

130  Research  Lane,  Suite  2 


CTY:  - — - — — - 

Guelph,  Ontario  NIG  5G3 


jEL;  FAX;  I  E-MAIL 

519-822-2230  | 

"TURNAROUND  TIME  '  . .  . .  .  * 

□  SAME  DAY  □  24  HR  Q  48HR  □  72  HR  □  5  DAYS  H  10  DAYS 

SPECIAL  REQUIREMENTS  (ADDITIONAL  COSTS  MAY  APPLY)  - - 

□  RWQCB  REPORTING  fl  ARCHIVE  SAMPLES  UNTIL  /  / 

SPECIAL  INSTRUCTIONS  —  . .  . . =  - 


Aerojet-WNN 


PROJECT  CONTACT: 

Jamey  Rosen 


SAMPLER(S):  (SIGNATURE) 


REQUESTED  ANALYSIS 


SAMPLE  ID 


I  WNN-RW-1 


2  WNN-MW1 


|sTSW-138A 


WNN-EW-1 


WNN-EW-2 


STSW-80A 


LOCATION/ 

DESCRIPTION 


SAMPLING 

DATE 

TIME 

02/03/04 

02/03/04 

02/03/04 

02/03/04 

02/03/04 

ICS'S- 

02/03/04 

1  V-% 

Relinquished  by:  (Signature) 


Relinquished  by:  (Signature) 


Received  by:  (Signature) 


Received  by:  (Signature) 


Received  by:  (Si 


February  20,  2004 


Jamey  Rosen 
GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 


Subject:  Calscience  Work  Order  No.: 
Client  Reference: 


04-02-0589 
Aerojet  WNN 


Dear  Client: 

Enclosed  is  an  analytical  report  for  the  above-referenced  project.  The  samples 
included  in  this  report  were  received  2/1 1/2004  and  analyzed  in  accordance  with 
the  attached  chain-of-custody. 

Unless  otherwise  noted,  all  analytical  testing  was  accomplished  in  accordance  with  the 
guidelines  established  in  our  Quality  Assurance  Program  Manual,  applicable  standard 
operating  procedures,  and  other  related  documentation.  The  original  report  of  any 
subcontracted  analysis  is  provided  herein,  and  follows  the  standard  Calscience  data 
package.  The  results  in  this  analytical  report  are  limited  to  the  samples  tested  and  any 
reproduction  thereof  must  be  made  in  its  entirety. 

If  you  have  any  questions  regarding  this  report,  please  do  not  hesitate  to  contact 
the  undersigned. 


Environmental 
Laboratories,  Inc. 
Stephen  Nowak 
Project  Manager 


Quality  Assurance  Manager 


/440  Lincoln  Way,  Garden  Grove,  GA  92841-1427 


TEL:  (714)  895-5494 


FAX:  (714)  894-7 


Analytical  Report 


GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


02/11/04 

04-02-0589 

N/A 

RSK-175M 


Project:  Aerojet  WNN  Page  1  of  1 


Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

STSW-166 

04-02-0589-1 

02/10/04 

Aqueous 

N/A 

02/11/04 

:  ®  .  ; 

Parameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1.00 

1 

ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1 

ug/L 

Method  Blank 

099-12-010-545 

N/A 

Aqueous 

V:  N/A 

02/11/04 

04021 1L02 

Parameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1.00 

1 

ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1 

ug/L 

RL  -  Reporting  Limit 


DF  -  Dilution  Factor 


Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


Analytical  Report 


GeoSyntec  Consultants 

130  Research  Lane.  Suite  2 

NIG  5G3 

Guelph,  Ontario, Canada  0 

Date  Received: 

Work  Order  No: 

Preparation: 

Method: 

Project:  Aerojet  WNN 

Page  1  of  1 

Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected  Mat™ 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

STSW-166 

04-02-0589-1 

02/10/04  Aqueous 

ES 

IUSSISI'  1 

Parameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

EL 

DF  Qual 

Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1 

mg/L 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1 

mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surroaates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

100 

80-120 

Method  Blank 

099-12-016-22 

N/A  Aqueous 

N/A 

02/18/04 

04021 8L01 

Parameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual 

Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1 

mg/L 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1 

mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surrogates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid  97  80-120 


RL  -  Reporting  Limit  ,  DF  -  Dilution  Factor  ,  Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


m  aiscience 

^E  nvironmental  Quality  Control  -  LCS/LCS  Duplicate 

Mm  abor atoms,  Inc, 


GeoSyntec  Consultants 

Date  Received: 

N/A 

130  Research  Lane,  Suite  2 

Work  Order  No: 

04-02-0589 

NIG  5G3 

Preparation: 

N/A 

Guelph,  Ontario, Canada  0 

Project:  Aerojet  WNN 

Method: 

RSK-175M 

Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed 

LCS/LCSD  Batch 

Number 

099-12-010-545 

Aqueous 

GC  33 

N/A 

02/11/04 

04021 1L02 

Parameter 

LCS  %REC 

LCSD  %REC 

%REC  CL 

RPD 

RPD  CL 

Qualifiers 

Methane 

101 

79-109 

1 

0-20 

Ethane 

101 

80-120 

1 

0-20 

7 440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL:  (714)  895-5494 


FAX.  (714)  894-7501 


Quality  Control  -  Spike/Spike  Duplicate 


alsaence 
Ji *  nwironmenta i 

Mm r  ahoratories ,  inc. 


GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


02/11/04 

04-02-0589 

N/A 

HPLC/UV 


Project:  Aerojet  WNN 


Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed 

MS, 'MSD  Batch 
Number 

04-02-0978-1 

Aqueous 

HPLC6 

N/A 

&5S 

wmmmam 

mm 

Parameter 

MS  %REC 

MSD  %REC 

%REC  CL 

RPD 

RPD  CL 

Qualifiers 

Pyruvic  Acid 

109 

113 

70-130 

4 

0-30 

Acetic  Acid 

115 

118 

70-130 

3 

0-30 

Lactic  Acid 

105 

110 

70-1 30 

5 

0-30 

Propionic  Acid 

82 

93 

70-130 

12 

0-30 

Butyric  Acid 

93 

98 

70-130 

6 

0-30 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL:  (714)  895-5494 


FAX:  (714)  894-75C1 


Glossary  of  Terms  and  Qualifiers 


Work  Order  Number:  04-02-0589 


Definition 

Not  detected  at  indicated  reporting  limit. 


0  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


4 LmritiSCionco 

Mim 

Mmm  nvironmorital 
JLmaboratoriea,  Inc. 


WORK  ORDER  #: 


SAMPLE  RECEIPT  FOR 


CLIENT; 


TEMPERATURE  -  SAMPLES  RECEIVED  BY: 

CALSCIENCE  COURIER: 

LABORATORY  (Other  than  Calscience  Courier): 

Chilled,  cooler  with  temperature  blank  provided. 

°C  Temperature  blank. 

Chilled,  cooler  without  temperature  blank. 

*f  °C  IR  thermometer. 

Chilled  and  placed  in  cooler  with  wet  ice. 

Ambient  temperature. 

Ambient  and  placed  in  cooler  with  wet  ice. 

Ambient  temperature. 

°C  Temperature  blank. 

y) 

Initial:  - 

No  (Not  Intact) : 


CUSTODY  SEAL  INTACT: 

Sample(s): _  Cooler:_ 


SAMPLE  CONDITION: 


Chain-Of-Custody  document(s)  received  with  samples . 

Sample  container  label(s)  consistent  with  custody  papers. 

Sample  container(s)  intact  and  good  condition . 

Correct  containers  for  analyses  requested . 

Proper  preservation  noted  on  sample  label(s) . 

VOA  vial(s)  free  of  headspace . 

Tedlar  bag(s)  free  of  condensation . 


Not  Applicable  (N/A):  _ 
Initial 


COMMENTS: 


tmjtviranimnM 
/Laboratories,  Inc. 


7440  LINCOLN  WAY 
GARDEN  GROVE,  CA  92841-1432 

TEL:  (714)  895-5494  .  FAX:  (714)  894-7501 


CHAIN  OF  CUSTODY  RECORD 


LABORATORY  CLIENT: 

GeoSyntec  Consultants 


ADDRESS:  - - 

130  Research  Lane,  Suite  2 


CITY.  - - - - - 

Guelph,  Ontario  NIG  5G3 


TEL:  FAX:  E-MAIL 

519-822-2230 

TURNAROUND  TIME  "*U"  '"***"  . 

□  SAME  DAY  □  24  HR  □  48HR  □  72  HR  □  5  DAYS  ®  10  DAYS 

SPECIAL  REQUIREMENTS  (ADDITIONAL  COSTS  MAY  APPLY)  - - — 


Aerojet-WNN 


PROJECT  CONTACT: 

Jamey  Rosen 


SAMPLER(S):  (SIGNATURE) 


REQUESTED  ANALYSIS 


□  RWQCB  REPORTING  □  ARCHIVE  SAMPLES  UNTIL 


SPECIAL  INSTRUCTIONS 


Relinquished  by:  (Signature)  , .  /  ~ 


Relinquished  by:  (Signature) 


Relinquished  by:  (Signature) 


fgg*  alst 

nvironmental 

Sun  aboratories,  Sr 


February  23,  2004 


Jamey  Rosen 
GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 


Subject:  Calscience  Work  Order  No.: 
Client  Reference: 


04-02-0978 

Aerojet 


Dear  Client: 

Enclosed  is  an  analytical  report  for  the  above-referenced  project.  The  samples 
included  in  this  report  were  received  2/18/2004  and  analyzed  in  accordance  with 
the  attached  chain-of-custody. 

Unless  otherwise  noted,  all  analytical  testing  was  accomplished  in  accordance  with  the 
guidelines  established  in  our  Quality  Assurance  Program  Manual,  applicable  standard 
operating  procedures,  and  other  related  documentation.  The  original  report  of  any 
subcontracted  analysis  is  provided  herein,  and  follows  the  standard  Calscience  data 
package.  The  results  in  this  analytical  report  are  limited  to  the  samples  tested  and  any 
reproduction  thereof  must  be  made  in  its  entirety. 

If  you  have  any  questions  regarding  this  report,  please  do  not  hesitate  to  contact 
the  undersigned. 


Sincerely, 


Environmental 
I  Laboratories,  Inc. 
Stephen  Nowak 
Project  Manager 


Michael  J.  Crisostomo 
Quality  Assurance  Manager 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL:  (714)  895-5494  *  FAX:  (714)  894-7501 


Analytical  Report 


Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1.00 

1 

ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1 

ug/L 

WNN-EW-1 

04-02-0978-2 

02/17/04 

Aqueous 

■L/LlliljfA;.;.  ;■ 

02/18/04 

040218L02 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1.00 

1  ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1  ug/L 

WNN-EW-2  04-02-0978-3  02/17/04  Aqueous  N/A  02/18/04  04021 8L02 


Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

2.09 

1.00 

1 

ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1 

ug/L 

WNN-138A  04-02-0978-5  02/17/04  Aqueous  N/A  02/18/04  04021 8L02 


Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1.00 

1 

ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1 

ug/L 

Client  Sample  Number 


Lab  Sample 
Number 


Date 

Collected 


Matrix 


Date  Date 

Prepared  Analyzed  QC  Batch  1C 


WNN-RW-1 


04-02-0978-1  02/17/04  Aqueous 


N/A 


02/20/04  04021 9L02 


Parameter 

Result 

RL 

EE 

Qual 

Units 

Ethanol 

250 

10 

100 

mg/L 

Surrogates: 

REC  (%) 

Control 

Limits 

Qual 

Hexafluoro-2-propanol 

107 

63-147 

WNN-EW-1 


04-02-0978-2  02/17/04  Aqueous 


N/A 


02/19/04  04021 9L02 


Parameter 

Result 

RL 

EE 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surrogates: 

REC  (%) 

Control 

Limits 

Qual 

Hexafluoro-2-propanol 

104 

63-147 

WNN-EW-2 

04-02-0978-3 

02/17/04 

Aqueous 

N/A 


02/19/04  04021 9L02 


Parameter 

Result 

RL 

EE 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surrogates: 

73 

m 

o 

Control 

Limits 

Qual 

Hexafluoro-2-propanol 

103 

63-147 

WNN-MW1 


04-02-0978-4  02/17/04  Aqueous 


N/A 


02/20/04  04021 9L02 


Parameter 

Ethanol 

Surrogates: 


Result 


ND 

RECJ%1 


EL 

o.io 


DF 


Qua! 


Units 


mg/L 


Control 

Limits 

63-147 


Qual 


Hexafluoro-2-propanol 


116 


GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


02/18/04 

04-02-0978 

N/A 

EPA  801 5B 


Project:  Aerojet  Page  2  of  2 


Lab  Sample 

Date 

Date 

Date 

Client  Sample  Number 

Number 

Collected 

Matrix 

Prepared 

Analyzed 

QC  Batch  ID 

WNN-138A 

04-02-0978-5 

02/17/04 

Aqueous 

; 

>,  He  HU 

BBMBBBM  HH  KHil 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surrogates: 

REC  (%) 

Control 

Qual 

Limits 

Hexafluoro-2-propanol 

89 

63-147 

Method  Blank 

099-12-006-986 

Aqueous 

N/A 

02/19/04 

04021 9L02 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surrogates:  REC  (%) 


Hexafluoro-2-propanol 


94 


Control 

Limits 

63-147 


Qual 


Analytical  Report 


Jggr 

Mm  aboratories ,  Inc, 


GeoSyntec  Consultants 

Date  Received: 

02/18/04 

130  Research  Lane,  Suite  2 

Work  Order  No: 

04-02-0978 

NIG  5G3 

Preparation: 

N/A 

Guelph,  Ontario, Canada  0 

HPLC/UV 

Project:  Aerojet 

Page  1  of  2 

Lab  Sample 

Date 

Date 

Date 

Client  Sample  Number 

Number 

Collected  Mat™ 

Prepared 

Analyzed 

QC  Batch  ID 

■H  BHHHMHHII 

04-02-0978-1 

02/17/04  Aqueous 

KB 

Parameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surroaates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

99 

80-120 

WNN-EW-1 

04-02-0978-2 

02/17/04  Aqueous 

HIA 

02/18/04 

040218L01 

Parameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surroaates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

101 

80-120 

WNN-EW-2 

04-02-0978-3 

02/17/04  Aqueous 

N/A 

02/18/04 

04021 8L01 

Parameter 

Result 

EL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surroaates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

100 

80-120 

WNN-MW1 

04-02-0978-4 

02/17/04  Aqueous 

N/A 

02/18/04 

040218L01 

Parameter 

Result 

RL 

QF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

1.2 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surroaates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

102 

80-120 

RL  -  Reporting  Limit  ,  DF  -  Dilution  Factor  ,  Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL:  (714)  895-5494 


FAX:  (714)  394-7501 


Analytical  Report 


m  nvironmental 
Mm  aboratorms , 


GeoSyntec  Consultants 

Date  Received: 

02/If 

130  Research  Lane,  Suite  2 

Work  Order  No: 

04-02-0 

NIG  5G3 

Preparation: 

Guelph,  Ontario, Canada  0 

Method: 

HPLC 

Project:  Aerojet 

Page  2 

Client  Sample  Number 


Parameter 
Pyruvic  Acid 
Acetic  Acid 
Lactic  Acid 


Dibromopropionic  Acid 


Lab  Sample 
Number 

Date 

Collected 

Matrix 

Date 

Prepared 

04-02-0978-5 

02/17/04 

Aqueous 

■  N/A 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

ND 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

ND 

1.0 

1 

mg/L 

RL  DF  Qua!  Units 

1.0  1  mg/L 

1.0  1  mg/L 


REC  (%)  Control 
Limits 

102  80-120 


Method  Blank  099-12-016-22 


Parameter 

Result 

RL 

DF 

Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surroaates: 

REC  (%) 

Control 

Qual 

Limits 

80-120 


N/A  Aqueous 

02/18/04 

04021 8L01 

Parameter 

Result 

RL 

DF  Qual  Units 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Dibromopropionic  Acid 


97 


£  nvironmentai  Quality  Control  -  LCS/LCS  Duplicate 

JL,  aboratories ,  Inc . 


GeoSyntec  Consultants 

130  Research  Lane.  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 
Project:  Aerojet 

Date  Received: 

Work  Order  No: 
Preparation: 

Method: 

N/A 

04-02-0978 

N/A 

RSK-175M 

Quality  Control  Sample  ID 

Matrix 

Date  Date 

Instrument  Prepared  Analyzed 

LCS/LCSD  Batch 

Number 

Aqueous 

GC  33  N/A  02/18/04 

04021 8L02 

Parameter 


LCS %REC 


LCSD  %REC 


%REC  CL 


RPD 


RPDCL 


Qualifiers 


Quality  Control  -  Spike/Spike  Duplicate 


iga*  mironmenta I 
ibr  aboratoms ,  Inc. 


GeoSyntec  Consultants 

130  Research  Lane,  Suite  2 

NIG  5G3 

Guelph,  Ontario, Canada  0 

Project:  Aerojet 

Date  Received: 

Work  Order  No: 

Preparation: 

Method: 

02/18/04 

04-02-0978 

N/A 

EPA  801 5B 

Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed 

MS/MSD  Batch 
Number 

04-02-1001-1 

Aqueous 

GC12 

N/A 

02/19/04 

Parameter 

MS  %REC 

MSD %REC 

%REC  CL 

RPD 

RPD  CL 

Qualifiers 

Methanol 

101 

98 

64-118 

3 

0-20 

Ethanol 

104 

101 

73-109 

3 

0-23 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


'EL:  (714)  895-5494 


FAX:  (714)  894-7501 


jg  nvironmental  Quality  Control  -  LCS/LCS  Duplicate 

.Mm  aboratories ,  Inc. 


GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 
Project:  Aerojet 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


N/A 

04-02-0978 

N/A 

EPA  8015B 


Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed 

LCS/LCSD  Batch 

Number 

Aqueous 

GC12 

N/A 

02/19/04 

040219L02 

Parameter 


LCS  %REC  LCSD  %REC 


%REC  CL  RPD  RPDCL  Qualifiers 


Methanol 

Ethanol 


101 

99 

69-117 

2 

0-22 

104 

103 

76-112 

0 

0-19 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


Quality  Control  -  Spike/Spike  Duplicate 


n  vironmental 
£IL>  abo ra  t  ones ,  /nc„ 


GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


02/18/04 

04-02-0978 

N/A 

HPLC/UV 


Project:  Aerojet 


Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed 

MS/MS  D  Batch 
Number 

WNN-RW-1 

Aqueous 

HPLC  6 

N/A 

04021 8S01 

Parameter 

MS  %REC 

MSD  %REC 

%REC  CL 

RPD 

RPD  CL 

Qualifiers 

Pyruvic  Acid 

109 

113 

70-130 

4 

0-30 

Acetic  Acid 

115 

118 

70-130 

3 

0-30 

Lactic  Acid 

105 

110 

70-130 

5 

0-30 

Propionic  Acid 

82 

93 

70-130 

12 

0-30 

Butyric  Acid 

93 

98 

70-130 

6 

0-30 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


aisaence 


nvironment&l  Quality  Control  -  LCS/LCS  Duplicate 

m  aboratories ,  Inc. 


GeoSyntec  Consultants 
130  Research  Lane.  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 
Project:  Aerojet 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


N/A 

04-02-0978 

N/A 

HPLC/UV 


Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed 

LCS/LCS D  Batch 

Number 

099-12-016-22 

Aqueous 

HPLC6 

N/A 

02/18/04 

i  MJWMHl 

Parameter 

LCS  %REC 

LCSD  %REC 

%REC  CL 

RPD 

RPD  CL 

Pyruvic  Acid 

109 

111 

80-120 

2 

0-20 

Acetic  Acid 

116 

113 

80-120 

3 

0-20 

Lactic  Acid 

108 

110 

80-120 

2 

0-20 

Propionic  Acid 

81 

82 

80-120 

2 

0-20 

Butyric  Acid 

93 

95 

80-120 

2 

0-20 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


£SjwtQnm@ntai 
Mm  aboratories ,  Inc, 


Glossary  of  Terms  and  Qualifiers 


Work  Order  Number: 

Qualifier 

ND 


04-02-0978 


Definition 

Not  detected  at  indicated  reporting  limit. 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL:  (714)  895-5494 


FAX:  (714)  8S4-7501 


mmm 


afscivnco 

mm 

wm  n  vtronman  fa/ 
Mmraboratortes,  Inc. 


WORK  ORDER#: 


04 


o  z 


0 

7 

& 

Cooler  (  of  ^ 

SAMPLE  RECEIPT  FORM 


COMMENTS: 


rfronmontat 
aboratorlea,  Inc. 


7440  LINCOLN  WAY 
GARDEN  GROVE,  CA  92841-1432 


TEL:  (714)  895-5494  .  FAX:  (714)  894-7501 


CHAIN  OF  CUSTODY  RECORD 

DATE: 

PAGE:  1  OF  1 


LABORATORY  CLIENT: 

GeoSyntec  Consultants 


ADDRESS: 

130  Research  Lane,  Suite  2 


CITY: 

Guelph,  Ontario  NIG  5G3 


TEL: 

519-822-2230 


TURNAROUND  TIME 


Aerojet-WNN 


PROJECT  CONTACT: 

Jamey  Rosen 


SAMP 


□  SAME  DAY  □  24  HR  Q  48HR  □  72  HR  □  5  DAYS  E  10  DAYS 


SPECIAL  REQUIREMENTS  (ADDITIONAL  COSTS  MAY  APPLY)  ' 

□  RWQCB  REPORTING  □  ARCHIVE  SAMPLES  UNTIL  /  / 


REQUESTED  ANALYSIS 


LOCATION/ 

DESCRIPTION 


WNN-RW-1 


2  WNN-EW-1 


WNN-EW-2 


WNN-MW1 


WNN-138A 


Relinquished  by:  (Signature) 


Relinquished  by:  (Signature) 


SAMPLING 

DATE 

TIME 

\ 

02/17/04 

13:50 

GW 

02/17/04 

14:15 

GW 

02/17/04 

14:30 

GW 

02/17/04 

10:41 

GW 

02/17/04 

11:50 

GW 

ijjy  aSscience 

nvironmental 
abora  tones,  Inc . 

March  11,  2004 


Jamey  Rosen 
GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 


Subject:  Calscience  Work  Order  No.: 
Client  Reference: 


04-03-0264 
Aerojet  WNN 


Dear  Client: 

Enclosed  is  an  analytical  report  for  the  above-referenced  project.  The  samples 
included  in  this  report  were  received  3/4/2004  and  analyzed  in  accordance  with 
the  attached  chain-of-custody. 

Unless  otherwise  noted,  all  analytical  testing  was  accomplished  in  accordance  with  the 
guidelines  established  in  our  Quality  Assurance  Program  Manual,  applicable  standard 
operating  procedures,  and  other  related  documentation.  The  original  report  of  any 
subcontracted  analysis  is  provided  herein,  and  follows  the  standard  Calscience  data 
package.  The  results  in  this  analytical  report  are  limited  to  the  samples  tested  and  any 
reproduction  thereof  must  be  made  in  its  entirety. 

If  you  have  any  questions  regarding  this  report,  please  do  not  hesitate  to  contact 
the  undersigned. 


Sincerely, 


rnce  Environmental 
Laboratories,  Inc. 
Stephen  Nowak 
Project  Manager 


Michael  J\  Crisostomo 
Quality  Assurance  Manager 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


Client  Sample  Number 


WNN-RW-1 


Lab  Sample 
Number 


04-03-0264-1 


□ate 

Collected  Matrix 


03/02/04  Aqueous 


03/04/04 

04-03-0264 

N/A 

RSK-175M 


Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1.00 

1 

ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1 

ug/L 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1.00 

1 

ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1 

ug/L 

08L02 


WNN-EW-1 


04-03-0264-2 


03/02/04  Aqueous 


03/08/04 


WNN-EW-2 

04-03-0264-3 

03/02/04 

Aqueous 

N/A 

03/08/04 

040308L02 

Parameter 

Methane 

Ethane 

Result 

ND 

ND 

RL 

1.00 

1.00 

DF  Qual  Units 

1  ug/L 

1  ug/L 

Parameter 

Ethylene 

Result 

ND 

RL 

1.00 

DF  Qual  Units 

1  ug/L 

WNN-MW1 

04-03-0264-4 

03/02/04 

Aqueous 

N/A 

03/08/04 

040308L02 

Parameter 

Methane 

Ethane 


RL  DF  Qual  Units  Parameter 
1.00  1  ug/L  Ethylene 


03/02/04  Aqueous 


DF  Qual  Units  Parameter 

1  ug/L  Ethylene 

1 


Method  Blank 


099-12-010-569 


N/A  Aqueous 


RL  DF  Qual  Units 

1.00  1  ug/L 

03/08/04  040308L02 

RL  DF  Qual  Units 

1.00  1  ug/L 

03/08/04  040308L02 


Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1.00 

1 

ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1 

ug/L 

Analytical  Report 


ML*  aboratories ,  Inc. 


§H9 

Date  Received: 

Work  Order  No: 
Preparation: 

Method: 

03/04/04 

04-03-0264 

N/A 

EPA  376.2 

Page  1  of  1 

Lab  Sample 

Date 

Date 

Date 

Client  Sample  Number 

Number 

Collected 

Matrix 

Prepared 

Analyzed 

QC  Batch  ID 

WNN-RW-1 

04-03-0264-1 

03/02/04 

Aqueous 

N/A 

40305SB1 

Parameter 

Result 

EL 

DF 

Qual 

Units 

Sulfide,  Total 

ND 

0.050 

1 

mg/L 

WNN-EW-1 

04-03-0264-2 

03/02/04 

Aqueous 

N/A 

03/05/04 

40305SB1 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Sulfide,  Total 

ND 

0.050 

1 

mg/L 

WNN-EW-2 

04-03-0264-3 

03/02/04 

Aqueous 

N/A 

03/05/04 

40305SB1 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Sulfide,  Total 

ND 

0.050 

1 

mg/L 

WNN-MW1 

04-03-0264-4 

03/02/04 

Aqueous 

N/A 

03/05/04 

40305SB1 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Sulfide,  Total 

ND 

0.050 

1 

mg/L 

WNN-138A 

04-03-0264-5 

03/02/04 

Aqueous 

N/A 

03/05/04 

40305SB1 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Sulfide,  Total 

ND 

0,050 

1 

mg/L 

STSW-80A 

04-03-0264-7 

03/02/04 

Aqueous 

N/A 

03/05/04 

40305SB1 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Sulfide,  Total 

ND 

0.050 

1 

mg/L 

Method  Blank 

099-05-089-1,545  N/A 

Aqueous 

N/A 

03/05/04 

40305SB1 

Parameter 

Result 

RL 

BE 

Qual 

Units 

Sulfide,  Total 

ND 

0.050 

1 

mg/L 

RL  -  Reporting  Limit  ,  DF  -  Dilution  Factor  Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427  *  TEL:  (714)  895-5494  *  FAX:  (714)  894-7501 
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GeoSyntec  Consultants 

Date  Received: 

03/04/04 

130  Research  Lane,  Suite  2 

Work  Order  No: 

04-03-0264 

NIG  5G3 

Preparation: 

N/A 

Guelph,  Ontario, Canada  0 

Method: 

EPA  8015B 

Project:  Aerojet  WNN 

Page  1  of  2 

Lab  Sample 

Date 

Date 

Date 

Client  Sample  Number 

Number 

Collected 

Matrix 

Prepared 

Analyzed 

QC  Batch  ID 

WNN-RW-1 

04-03-0264-1 

03/02/04 

Aqueous 

N/A 

03/08/04 

040305L01 

Parameter 

Result 

RL 

BE 

Qual 

Units 

Ethanol 

10 

0.20 

2 

mg/L 

Surroqates: 

REC  ( %) 

Control 

Limits 

Qual 

Hexafluoro-2-propanol 

108 

63-147 

WNN-EW-1 

04-03-0264-2 

03/02/04 

Aqueous 

N/A 

03/05/04 

040305L01 

Parameter 

Result 

EL 

BE 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surroaates: 

REC  (%) 

Control 

Limits 

Qual 

Hexafluoro-2-propanol 

107 

63-147 

WNN-EW-2 

04-03-0264-3 

03/02/04 

Aqueous 

N/A 

03/05/04 

040305L01 

Parameter 

Result 

RL 

BE 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surroaates: 

REC  (%) 

Control 

Limits 

Qual 

Hexafluoro-2-propanol 

103 

63-147 

WNN-MW1 

04-03-0264-4 

03/02/04 

Aqueous 

N/A 

03/05/04 

040305L01 

Parameter 

Result 

RL 

BE 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surroqates: 

REC  (%) 

Control 

Limits 

Qual 

Hexafluoro-2-propanoi 

99 

63-147 

RL  -  Reporting  Limit  ,  DF  -  Dilution  Factor  ,  Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


Analytical  Report 


sq*^  aiseience 


mm  n  vironmental 
laboratories,  Inc . 


GeoSyntec  Consultants 

Date  Received: 

03/04/04 

130  Research  Lane,  Suite  2 

Work  Order  No: 

04-03-0264 

NIG  5G3 

Preparation: 

N/A 

Guelph,  Ontario, Canada  0 

Method: 

EPA  8015B 

Project:  Aerojet  WNN 

Page  2  of  2 

Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

WNN-138A 

04-03-0264-5 

03/02/04 

Aqueous 

N/A 

03/05/04 

040305L01 

Parameter 

Result 

EL 

BE 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surroqates: 

Hexafluoro-2-propanol 

REC  (%) 

96 

Control 

Limits 

63-147 

Qual 

STSW-166 

04-03-0264-6 

03/02/04 

Aqueous 

N/A 

03/05/04 

040305L01 

Parameter 

Result 

RL 

BE 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surroqates: 

Hexafluoro-2-propanol 

REC  (%) 

99 

Control 

Limits 

63-147 

Qual 

STSW-80A 

04-03-0264-7 

03/02/04 

Aqueous 

N/A 

03/05/04 

040305L01 

Parameter 

Result 

RL 

BE 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surroqates: 

Hexafluoro-2-propanol 

REC  (%) 

99 

Control 

Limits 

63-147 

Qual 

Method  Blank 

099-12-006-1,002  N/A 

Aqueous 

N/A 

03/05/04 

040305L01 

Parameter 

Result 

RL 

BE 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surroqates: 

Hexafiuoro-2-propanol 

REC  (%) 

101 

Control 

Limits 

63-147 

Qual 

RL  -  Reporting  Limit  ,  DF  -  Dilution  Factor  ,  Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL;  (714)  895-5494 


FAX:  (714)  894-7501 


Analytical  Report 


Mm  nvirormiental 


Mm  aboratories ,  Inc . 


GeoSyntec  Consultants 

Date  Received: 

03/04/04 

130  Research  Lane,  Suite  2 

Work  Order  No: 

04-03-0264 

NIG  5G3 

Preparation: 

N/A 

Guelph,  Ontario.Canada  0 

Method: 

HPLC/UV 

Project:  Aerojet  WNN 

Page  1  of  2 

Lab  Sample 

Date 

Date 

Date 

Client  Sample  Number 

Number 

Collected  Matrix 

Prepared 

Analyzed 

QC  Batch  ID 

WNN-RW-1 

04-03-0264-1 

03/02/04  Aqueous 

N/A 

03/08/04 

040308L01 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

EL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1  mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

1.9 

1.0 

1  mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1  mg/L 

Surroaates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

100 

80-120 

WNN-EW-1 

04-03-0264-2 

03/02/04  Aqueous 

N/A 

03/08/04 

040308L01 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1  mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

2.0 

1.0 

1  mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1  mg/L 

Surrogates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

97 

80-120 

WNN-EW-2 

04-03-0264-3 

03/02/04  Aqueous 

N/A 

03/08/04 

040308L01 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1  mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

2.5 

1.0 

1  mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1  mg/L 

Surroaates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

99 

80-120 

WNN-MW1 

04-03-0264-4 

03/02/04  Aqueous 

N/A 

03/08/04 

040308L01 

Parameter 

Result 

EL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1  mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

1.7 

1.0 

1  mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1  mg/L 

Surrogates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

101 

80-120 

RL  -  Reporting  Limit  ,  DF  -  Dilution  Factor  Qual  -  Qualifiers 


MAkA- 


7440  Lincoln  Way,  Garden  Grove,  GA  92841-1427 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


Parameter 

Result 

EL 

EE 

Qual  Units 

Parameter 

Result 

RL 

DF  Qua] 

Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1 

mg/L 

Acetic  Acid 

2.1 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1 

mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surroqates: 

REC  /%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid  100  80-120 


Method  Blank 

099-12-016-23 

N/A  Aqueous 

N/A 

03/08/04 

040308L01 

Parameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual 

Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1 

mg/L 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1 

mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surrogates: 

REC  /%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

98 

80-120 

Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  GA  92841-1427 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


nvironmenial 
sL,,  abor&torses,  Ina 


Quality  Control  -  Duplicate 


sc  Consultants 

Date  Received: 

03/04 

;arch  Lane,  Suite  2 

Work  Order  No: 

04-03-0; 

t 

> 

Preparation: 

1 

Ontario. Canada  0 

Method: 

EPA  37 

Aerojet  WNN 

Quality  Control  Sample  ID 


04-03-0284-1 


Matrix 


Aqueous 


Instrument 


N/A 


PUP  Cone 

D 


Date 

Prepared: 


03/05/04 


RPPCL 

0-25 


Qualifiers 


1-1427  -  TEL:  (714)  895-5494 


FAX:  (714)  894-75 


£iiSCH&f'i€& 

Mm  nvironmental 
Mm  aboratories,  Inc. 


Quality  Control  -  Spike/Spike  Duplicate 


130  Research  Lane,  Suite  2 
NIG  5G3 


Date  Received: 
Work  Order  No: 
Preparation: 


Guelph,  Ontario, Canada  0 
Project:  Aerojet  WNN 

Method: 

EPA  8015B 

Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed 

MS/MS  D  Batch 
Number 

04-03-0002-1 

Aqueous 

GC12 

N/A 

03/05/04 

040305S01 

Parameter 

MS  %REC 

MSD  %REC 

%REC  CL 

RPD 

RPD  CL 

Qualifiers 

Methanol 

111 

108 

64-118 

2 

0-20 

Ethanol 

94 

78 

73-109 

18 

0-23 

7440  Uncoin  Way,  Garden  Grove,  CA  92841-1427 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


Quality  Control  -  LCS/LCS  Duplicate 


vironmental 


,  Inc. 


GeoSyntec  Consultants 

Date  Received: 

N/A 

130  Research  Lane.  Suite  2 

Work  Order  No: 

04-03-0264 

NIG  5G3 

Preparation: 

N/A 

Guelph,  Ontario.Canada  0 

Method: 

EPA  8015B 

Project:  Aerojet  WNN 

Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed 

LCS/LCSD  Batch 

Number 

099-12-006-1,002 

Aqueous 

GC12 

N/A 

040305L01 

Parameter 

LCS %REC 

LCSD %REC 

%REC  CL 

RPD 

RPD  CL 

Qualifiers 

Methanol 

107 

108 

69-117 

1 

0-22 

Ethanol 

103 

110 

76-112 

7 

0-19 

7440  Lincoln  Way,  Garden  Grove,  GA  92841-1427 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


m/ironmeniai 
Mm  aboratories,  Inc, 


Quality  Control  -  Spike/Spike  Duplicate 


GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 


Date  Received: 
Work  Order  No: 
Preparation: 


04-03-0264 


Guelph,  Ontario, Canada  0 

Project:  Aerojet  WNN 

Method: 

HPLC/UV 

Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed 

MS/MSD  Batch 
Number 

WNN-RW-1 

Aqueous 

HPLC6 

N/A 

IH5H 

Him 

Parameter 

MS  %REC 

MSD  %REC 

%REC  CL 

RPD 

RPD  CL 

Qualifiers 

Pyruvic  Acid 

107 

107 

70-130 

0 

0-30 

Acetic  Acid 

103 

102 

70-130 

1 

0-30 

Lactic  Acid 

102 

106 

70-130 

3 

0-30 

Propionic  Acid 

97 

100 

70-130 

3 

0-30 

Butyric  Acid 

94 

91 

70-130 

4 

0-30 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


abate  nee 


nvironm&nta 


Quality  Control  -  LCS/LCS  Duplicate 

Inc. 


GeoSyntec  Consultants 

130  Research  Lane.  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 
Project:  Aerojet  WNN 

Date  Received: 

Work  Order  No: 
Preparation: 

Method: 

N/A 

04-03-0264 

N/A 

HPLC/UV 

Quality  Control  Sample  ID 

Matrix 

Instrument 

Date  Date 

Prepared  Analyzed 

LCS/LCSD  Batch 

Number 

099-12-016-23 

Aqueous 

HPLC6 

040308L01 

Parameter 

LCS  %REC  LCSD  %REC  %REC  CL  RPD 

RPD  CL  Qualifiers 

Pyruvic  Acid 

110 

111 

80-120 

1 

0-20 

Acetic  Acid 

107 

108 

80-120 

1 

0-20 

Lactic  Acid 

110 

115 

80-120 

5 

0-20 

Propionic  Acid 

101 

104 

80-120 

3 

0-20 

Butyric  Acid 

97 

98 

80-120 

2 

0-20 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


alscience 


i&asg  ii  vit  on  men  tsi 
ahor atones , 


Quality  Control  -  LCS/LCS  Duplicate 

Inc, 


GeoSyntec  Consultants 
130  Research  Lane.  Suite  2 
NIG  5G3 

Guelph.  Ontario, Canada  0 
Project:  Aerojet  WNN 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


Quality  Control  Sample  ID 

099-12-010-569 


Date  Date 

Matrix _ Instrument _ Prepared _ Analyzed 

Aqueous  GC  33  N/A  03/08/04  040301 


Parameter 


LCS  %REC 


LCSD  %REC 


%REC  CL 


RPD 


Glossary  of  Terms  and  Qualifiers 


Maw  a  bora  fortes,  Inc . 

Work  Order  Number:  04-03-0264 


Qualifier  Definition 

ND  Not  detected  at  indicated  reporting  limit. 


7440  Lincoln  'Way,  Garden  Grove,  GA  92841-1427 


TEL:  (714)  895-5494  -  FAX:  (714)  894-7501 


TEMPERATURE  -  SAMPLES  RECEIVED  BY: 
CALSCIENCE  COURIER: 

_ Chilled,  cooler  with  temperature  blank  provided. 

_ Chilled,  cooler  without  temperature  blank. 

_ Chilled  and  placed  in  cooler  with  wet  ice. 

_ Ambient  and  placed  in  cooler  with  wet  ice. 

_ Ambient  temperature. 

_ °C  Temperature  blank. 


LABORATORY  (Other  than  Calscience  Courier): 

_ 0  C  Temperature  blank. 

2-  0  C  IR  thermometer. 

_ Ambient  temperature. 


Initial: 


CUSTODY  SEAL  INTACT: 


Sample(s): _  Cooler: _  No  (Not  Intact) : 


SAMPLE  CONDITION: 


Not  Applicable  (N/A): 


Initial: 


Chain-Of-Custody  document(s)  received  with  samples . 

Sample  container  label(s)  consistent  with  custody  papers. 

Sample  container(s)  intact  and  good  condition . 

Correct  containers  for  analyses  requested . 

Proper  preservation  noted  on  sample  label(s) . 

VOA  vial(s)  free  of  headspace . 

Tedlar  bag(s)  free  of  condensation . 


r 


COMMENTS: 


(mgscience 

environmental 

Mmaboiatories. 


7440  LINCOLN  WAY 
GARDEN  GROVE,  CA  92841-1432 


CHAIN  OF  CUSTODY  RECORD 

DATE: 


TEL:  (714)  895-5494  .  FAX:  (714)  894-7501 


LABORATORY  CLIENT: 

GeoSyntec  Consultants 


ADDRESS: 

130  Research  Lane,  Suite  2 


CITY: 

Guelph,  Ontario  NIG  5G3 


TEL: 

519-822-2230 


TURNAROUND  TIME 


Aerojet-WNN 


PROJECT  CONTACT: 

Jamey  Rosen 


QUOTE  NO.' 


□  SAME  DAY  □  24  HR  □  48HR  □  72  HR  □  5  DAYS  H  10  DAYS 


SPECIAL  REQUIREMENTS  (ADDITIONAL.  COSTS  MAY  APPLY) 

□  RWQCB  REPORTING  □  ARCHIVE  SAMPLES  UNTIL  /  / 


REQUESTED  ANALYSIS 


SAMPLE  ID 


WNN-RW-1 


WNN-EW-1 


WNN-EW-2 


WNN-MW1 


WNN-138A 


STSW-166 


STSW-80A 


LOCATION/ 

DESCRIPTION 


SAMPLING 

DATE 

TIME 

03/02/04 

10:00 

03/02/04 

13:30 

03/02/04 

14:00 

03/02/04 

9:37 

03/02/04 

10:43 

03/02/04 

12:06 

03/02/04 

13:04 

Relinquished  by:  (Signature) 


Relinquished  by:  (Signature) 


Received  by:  (Signature) 


Received  by:  (Signature) 

_ rj&  ( 


aiscience 


n  vironmen  fa/ 


aboratories.  h 


March  23,  2004 


Jamey  Rosen 
GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 


Subject:  Calscience  Work  Order  No.: 
Client  Reference: 


04-03-1028 
Aerojet  -  WNN 


Dear  Client: 

Enclosed  is  an  analytical  report  for  the  above-referenced  project.  The  samples 
included  in  this  report  were  received  3/17/2004  and  analyzed  in  accordance  with 
the  attached  chain-of-custody. 

Unless  otherwise  noted,  all  analytical  testing  was  accomplished  in  accordance  with  the 
guidelines  established  in  our  Quality  Assurance  Program  Manual,  applicable  standard 
operating  procedures,  and  other  related  documentation.  The  original  report  of  any 
subcontracted  analysis  is  provided  herein,  and  follows  the  standard  Calscience  data 
package.  The  results  in  this  analytical  report  are  limited  to  the  samples  tested  and  any 
reproduction  thereof  must  be  made  in  its  entirety. 

If  you  have  any  questions  regarding  this  report,  please  do  not  hesitate  to  contact 
the  undersigned. 


Sincerely, 


mce  Environmental 
Laboratories,  Inc. 
Stephen  Nowak 
Project  Manager 


A'k/' 

(SL^' 

Michael  J.  Cr 

sostomo 

Quality  Assurance  Manager 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL:  (714)  895-5494  *  FAX:  (714)  394 -7501 


Analytical  Report 


% mmscience 
Jar  n  vironmental 


Mm  aboratories,  Inc, 


GeoSyntec  Consultants 

Date  Received: 

03/11 

130  Research  Lane,  Suite  2 

Work  Order  No: 

04-03-1 

NIG  5G3 

Preparation: 

Guelph,  Ontario, Canada  0 

Method: 

EPA  80 

Project:  Aerojet  -WNN 

Page  1 

Lab  Sample  Date  Date  Date 

Client  Sample  Number  Number  Collected  Matrix  Prepared  Analyzed  QC  Batch  ID 


WNN-RW-1  04-03-1028-1  03/16/04  Aqueous  N/A  03/18/04  04031 8L01 


Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

270 

10 

100 

mg/L 

Surrogates: 

REC  (%) 

Control 

Limits 

Qual 

Hexafluoro-2-propanol 

120 

63-147 

WNN-EW-1  04-03-1028-2  03/16/04  Aqueous  N/A  03/18/04  040318L01 


Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surrogates: 

REC  (%) 

Control 

Limits 

Qual 

Hexafluoro-2-propanol 

102 

63-147 

WNN-EW-2 _ 04-03-1028-3  03/16/04  Aqueous  N/A  03/18/04  040318L01 


Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surrogates: 

REC  (%) 

Control 

Limits 

Qual 

Hexafiuoro-2-propanol 

118 

63-147 

WNN-MW1 

Parameter 

Ethanol 

Surrogates: 


Result 

ND 

REC  (%) 


04-03-1028-4  03/16/04  Aqueous 

EL  DF  Qual  Units 

0.10  1  mg/L 

Control  Qual 

Limits 
63-147 


N/A  03/18/04  04031 8L01 


Hexafluoro-2-propanol 


121 


03/11 

04-03-1 


GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 


Date  Received: 

Work  Order  No: 

Preparation: 

Method:  ERA  80 


Project:  Aerojet  -  WNN  Page  2 


Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

WNN-138A 

04-03-1028-5 

03/16/04 

Aqueous 

N/A 

03/18/04 

040318L01 

Parameter 

Result 

RL 

PF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surrogates: 

REC  (%) 

Control 

Qual 

Limits 

Hexafluoro-2-propanol 

117 

63-147 

STSW-166 

04-03-1028-6 

03/16/04 

Aqueous 

N/A 

03/18/04 

040318L01 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surrogates: 

REC  (%) 

Control 

Qual 

Limits 

Hexafluoro-2-propanol 

112 

63-147 

Method  Blank 

099-12-006-1,013  N/A 

Aqueous 

N/A 

03/18/04 

04031 8L01 

Parameter 

Ethanol 

Surrogates: 


Result  RL  DF 

ND  0.10  1 

REC  (%)  Control 

Limits 
63-147 


Qual  Units 

mg/L 

Qual 


Hexafluoro-2-propanol 


124 


Parameter 


MS  %REC  MSD  %REC 


REC  CL 


RPD  CL  Qualifiers 


64-118 
73-109 


1-1427  •  I 


Quality  Control  -  LCS/LCS  Duplicate 


alscience 
£nr  nvironm&ntal 
|L>  aboratories ,  I? 


GeoSyntec  Consultants 

130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 
Project:  Aerojet  -  WNN 

Date  Received: 

Work  Order  No: 

Preparation: 

Method: 

N/A 

04-03-1028 

N/A 

EPA  801 5B 

Date 

Date 

LCS/LCSD  Batch 

Quality  Control  Sample  ID 

Matrix 

Instrument 

Prepared 

Analyzed 

Number 

099-12-006-1,013 

Aqueous 

GC12 

N/A 

03/18/04 

040318L01 

Parameter 

LCS  %REC  LCSD  %REC  %REC  CL  RPD 

RPD  CL  Qualifiers 

Methanol 


105  101 


0-22 


[i] 


69-117 

76-112 


[imU] 


Glossary  of  Terms  and  Qualifiers 


Smm  8iSC!€?nG<& 


mi  rots  mental 


ahor stories,  If 


Work  Order  Number:  04-03-1028 


Definition 

Not  detected  at  indicated  reporting  limit. 


mmftviron  mental 
Mmaboratories, 


7440  LINCOLN  WAY 
GARDEN  GROVE,  CA  92841-1432 

TEL:  (714)  895-5494  .  FAX:  (714)  894-7501 


CHAIN  OF  CUSTODY  RECORD 

DATE: 


LABORATORY  CLIENT:  . 

GeoSyntec  Consultants 


ADDRESS:  ' - - - - 

130  Research  Lane,  Suite  2 


CITY:  - — - 

Guelph,  Ontario  NIG  5G3 


TEL:  FA)t  I  E-MAIL - 

519-822-2230  | 

TURNAROUND  TIME  .  .  .  1 

HU  SAME  DAY  [  I  24  HR  □  48HR  I  I  72  HR  I  I  5  DAYS  Ixl  10  DAYS 

SPECIAL  REQUIREMENTS  {ADDITIONAL  COSTS  MAY  APPLY)  - - 

!□  RWQCB  REPORTING  □  ARCHIVE  SAMPLES  UNTIL  /  / 

SPECIAL  INSTRUCTIONS  - - = - 


Aerojet-WNN 


PROJECT  CONTACT: 

Jamey  Rosen 


SAMPLER(S):  (SIGNATURE) 


REQUESTED  ANALYSIS 


SAMPLE  ID 


LOCATION/ 

DESCRIPTION 


SAMPLING 

DATE 

TIME 

03/16/04 

9:55 

03/16/04 

10:35 

03/16/04 

13:00 

03/16/04 

1 1 .56 

03/16/04 

12:23 

03/16/04 

13:39 

Relinquished  by:  (Signature) 


Relinquished  by: 


TEMPERATURE  -  SAMPLES  RECEIVED  BY: 


CALSCIENCE  COURIER: 

_ Chilled,  cooler  with  temperature  blank  provided. 

_ Chilled,  cooler  without  temperature  blank. 

_ Chilled  and  placed  in  cooler  with  wet  ice. 

_ Ambient  and  placed  in  cooler  with  wet  ice. 

_ Ambient  temperature. 

_ °C  Temperature  blank. 


LABORATORY  (Other  than  Calscience  Courier): 

_ °C  Temperature  blank. 

J  -O'  °C  IR  thermometer. 

_ Ambient  temperature. 


Initial: 


CUSTODY  SEAL  INTACT: 

Sample(s):  Cooler: 

No  (Not  Intact) : 

Not  Applicable  (N/A): 

Initial:  Nj 

SAMPLE  CONDITION: 


Chain-Of-Custody  document(s)  received  with  samples . 

Sample  container  label(s)  consistent  with  custody  papers. 

Sample  container(s)  intact  and  good  condition . 

Correct  containers  for  analyses  requested . 

Proper  preservation  noted  on  sample  label(s) . 

VOA  vial(s)  free  of  headspace . 

Tedlar  bag(s)  free  of  condensation . 


Initial: 


NfO 


COMMENTS: 


iSF  SS? 

4m alscience 
g  nvironmental 
Mm  aboratories,  f f'i  C  * 

April  06,  2004 


Jamey  Rosen 
GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 

Subject:  Calscience  Work  Order  No.:  04-04-0006 

Client  Reference:  Aerojet  -  WNN 


Dear  Client: 

Enclosed  is  an  analytical  report  for  the  above-referenced  project.  The  samples 
included  in  this  report  were  received  4/1/2004  and  analyzed  in  accordance  with 
the  attached  chain-of-custody. 

Unless  otherwise  noted,  all  analytical  testing  was  accomplished  in  accordance  with  the 
guidelines  established  in  our  Quality  Assurance  Program  Manual,  applicable  standard 
operating  procedures,  and  other  related  documentation.  The  original  report  of  any 
subcontracted  analysis  is  provided  herein,  and  follows  the  standard  Calscience  data 
package.  The  results  in  this  analytical  report  are  limited  to  the  samples  tested  and  any 
reproduction  thereof  must  be  made  in  its  entirety. 

If  you  have  any  questions  regarding  this  report,  please  do  not  hesitate  to  contact 
the  undersigned. 


Stephen  Nowak 
Project  Manager 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427  *  TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


MSinvironmental 
laboratories,  Inc, 


Analytical  Report 


GeoSyntec  Consultants 

130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 

Project:  Aerojet  -  WNN 

Date  Received: 

Work  Order  No: 

Preparation: 

Method: 

Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

WNN-RW-1 

04-04-0006-1 

03/31/04 

Aqueous 

N/A 

040401 L02 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1.00 

1  ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1  ug/L 

WNN-EW-1 

04-04-0006-2 

03/31/04 

Aqueous 

N/A 

04/01/04 

040401 L02 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1.00 

1  ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1  ug/L 

WNN-EW-2 

04-04-0006-3 

03/31/04 

Aqueous 

N/A 

04/01/04 

040401 L02 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1.00 

1  ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1  ug/L 

WNN-MW-1 

04-04-0006-4 

03/31/04 

Aqueous 

N/A 

04/01/04 

040401 L02 

Parameter 

Result 

EL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

12.1 

1.0 

1  ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1  ug/L 

WNN-138A 

04-04-0006-5 

03/31/04 

Aqueous 

N/A 

04/01/04 

040401 L02 

Parameter 

Result 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

7.70 

1  ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1  ug/L 

Method  Blank 

099-12-010-586 

N/A 

Aqueous 

N/A 

04/01/04 

040401 L02 

Parameter 

Result 

RL 

DF  Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Methane 

ND 

1.00 

1  ug/L 

Ethylene 

ND 

1.00 

1  ug/L 

Ethane 

ND 

1.00 

1  ug/L 

RL  -  Reporting  Limit  ,  DF  -  Dilution  Factor  ,  Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


Analytical  Report 


nvironmental 
Laboratories,  Inc, 


Client  Sample  Number 


Parameter 
Sulfide,  Total 


WNN-EW-1 


Parameter 
Sulfide,  Total 


WNN-EW-2 


Parameter 
Sulfide,  Total 


WNN-MW-1 


Parameter 
Sulfide,  Total 


WNN-138A 


Parameter 
Sulfide,  Total 


STSW-80A 


Parameter 
Sulfide,  Total 


Parameter 


Lab  Sample  Date 
Number  Collected  Matrix 


WNN-RW-1 

04-04-0006-1 

03/31/04 

Aqueous 

N/A 

04/05/04 

40405SB1 

DF  Qual  Units 

1  mg/L 


04-04-0006-2  03/31/04  Aqueous 


DF  Qual  Units 

1  mg/L 


04-04-0006-3  03/31/04  Aqueous 


DF  Qual  Units 

1  mg/L 


04-04-0006-4  03/31/04  Aqueous 


DF  Qual  Units 

1  mg/L 


04-04-0006-5  03/31/04  Aqueous 


DF  Qual  Units 

1  mg/L 


04-04-0006-7  03/31/04  Aqueous 


DF  Qual  Units 

1  mg/L 


099-05-089-1,564  N/A  Aqueous 


DF  Qual  Units 


04/05/04  40405SB1 


04/05/04  40405SB1 


04/05/04  40405SB1 


04/05/04  40405SB1 


04/05/04  40405SB1 


40405SB1 


Sulfide,  Total 


ND 


0.050 


1 


mg/L 


Analytical  Report 


GeoSyntec  Consultants 

Date  Received: 

04/01/04 

130  Research  Lane,  Suite  2 

Work  Order  No: 

NIG  5G3 

Preparation: 

N/A 

Guelph,  Ontario.Canada  0 

Method: 

EPA  8015B 

Project:  Aerojet  -  WNN 

Page  1  of  2 

Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

WNN-RW-1 

04-04-0006-1 

03/31/04 

Aqueous 

MM 

04/02/04 

040402L01 

Parameter 

Result 

RL 

BE 

Qual 

Units 

Ethanol 

300 

10 

100 

mg/L 

Surrogates: 

Hexafluoro-2-propanol 

REC  (%) 

99 

Control 

Limits 

63-147 

Qual 

WNN-EW-1 

04-04-0006-2 

03/31/04 

Aqueous 

N/A 

04/02/04 

040402L01 

Parameter 

Result 

RL 

BE 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surroaates: 

Hexafluoro-2-propanol 

REC  (%) 

99 

Control 

Limits 

63-147 

Qual 

WNN-EW-2 

04-04-0006-3 

03/31/04 

Aqueous 

N/A 

04/02/04 

040402L01 

Parameter 

Result 

EL 

BE 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surroaates: 

Hexafluoro-2-propanol 

REC  (%) 

86 

Control 

Limits 

63-147 

Qual 

WNN-MW-1 

04-04-0006-4 

03/31/04 

Aqueous 

N/A 

04/02/04 

040402L01 

Parameter 

Result 

RL 

BE 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surroaates: 

Hexafluoro-2-propanol 

REC  (%) 

104 

Control 

Limits 

63-147 

Qual 

RL  -  Reporting  Limit  ,  DF  -  Dilution  Factor  ,  Qual  -  Qualifiers 


MJ\Ka 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


alscience 


Analytical  Report 


Environmental 
Mm  aboratories,  Inc. 


GeoSyntec  Consultants 

130  Research  Lane,  Suite  2 

NIG  5G3 

Guelph,  Ontario, Canada  0 

Date  Received: 

Work  Order  No: 
Preparation: 

Method: 

04/01/04 

04-04-0006 

N/A 

EPA  8015B 

Project:  Aerojet -WNN 

Page  2  of  2 

Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

WNN-138A 

04-04-0006-5 

03/31/04 

Aqueous 

N/A 

04/02/04 

040402L01 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surroqates: 

Hexafluoro-2-propanol 

REC  (%) 

86 

Control 

Limits 

63-147 

Qual 

STSW-166 

04-04-0006-6 

03/31/04 

Aqueous 

N/A 

04/02/04 

040402L01 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surroaates: 

Hexafluoro-2-propanol 

REC  (%) 

85 

Control 

Limits 

63-147 

Qual 

STSW-80A 

04-04-0006-7 

03/31/04 

Aqueous 

N/A 

04/02/04 

040402L01 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surroaates: 

Hexafluoro-2-propanol 

REC  (%) 

94 

Control 

Limits 

63-147 

Qual 

Method  Blank 

099-12-006-1,021  N/A 

Aqueous 

N/A 

04/02/04 

040402L01 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surroqates: 

Hexafluoro-2-propanol 

REC  (%) 

96 

Control 

Limits 

63-147 

Qual 

RL  -  Reporting  Limit  ,  DF  -  Dilution  Factor  ,  Qual  -  Qualifiers 


1 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


alscience 


Mm  nvironmental 
Mm  a  bo  rat  ones,  Inc. 


Analytical  Report 


GeoSyntec  Consultants 

Date  Received: 

130  Research  Lane,  Suite  2 

Work  Order  No: 

NIG  5G3 

Preparation: 

Guelph.  Ontario, Canada  0 

Method: 

Project:  Aerojet  - 

WNN 

Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected  Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

WNN-RW-1 

04-04-0006-1 

03/31/04  Aqueous 

N/A 

04/01/04 

040401 L01 

Parameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surroqates: 

REC  (%) 

Control 

Limits 

Qual 

Dibromopropionic  Acid 

100 

80-120 

WNN-EW-1 

04-04-0006-2 

03/31/04  Aqueous 

N/A 

04/01/04 

040401 L01 

Parameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surroqates: 

REC  (%) 

Control 

Limits 

Qual 

Dibromopropionic  Acid 

100 

80-120 

WNN-EW-2 

04-04-0006-3 

03/31/04  Aqueous 

N/A 

04/01/04 

040401 L01 

Parameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surroqates: 

REC  1%) 

Control 

Limits 

Qual 

Dibromopropionic  Acid 

101 

80-120 

WNN-MW-1 

04-04-0006-4 

03/31/04  Aqueous 

N/A 

04/01/04 

040401 L01 

Parameter 

Result 

RL 

DF 

Qual  Units 

Parameter 

Result 

RL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

4.2 

1.0 

1  mg/L 

Acetic  Acid 

13 

1 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surroqates: 

REC  (%) 

Control 

Limits 

Qual 

Dibromopropionic  Acid 

101 

80-120 

Rl  -  Reporting  Limit  ,  DF  -  Dilution  Factor  ,  Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


%ggalscience 


IE  nvironmental 

Mm  aboratories,  Inc. 

Analytical  Report 

GeoSyntec  Consultants 

Date  Received: 

04/01/04 

130  Research  Lane,  Suite  2 

Work  Order  No: 

■■■  -v  »V 

NIG  5G3 

N/A 

Guelph,  Ontario, Canada  0 

Method; 

HPLC/UV 

Project:  Aerojet  -  WNN 

Page  2  of  2 

Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

WNN-138A 

04-04-0006-5 

03/31/04 

Aqueous 

N/A 

04/01/04 

040401 L01 

Parameter 

Result 

EL 

DF 

Qual  Units 

Parameter 

Result 

EL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surroaates: 

REC  (%! 

Control 

Limits 

Qual 

Dibromopropionic  Acid 

101 

80-120 

Method  Blank 

099-12-016-25 

N/A 

Aqueous 

N/A 

04/01/04 

040401 L01 

Parameter 

Result 

EL 

DF 

Qual  Units 

Parameter 

Result 

EL 

DF  Qual  Units 

Pyruvic  Acid 

ND 

0.50 

1 

mg/L 

Propionic  Acid 

ND 

1.0 

1  mg/L 

Acetic  Acid 

ND 

1.0 

1 

mg/L 

Butyric  Acid 

ND 

1.0 

1  mg/L 

Lactic  Acid 

ND 

1.0 

1 

mg/L 

Surroqates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid  102  80-120 


RL  -  Reporting  Limit 


DF  -  Dilution  Factor 


Qua!  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


Ig^ alsclence 
Sm%  nvironmental 
Mm  aboratories ,  Inc. 


Quality  Control  -  Duplicate 


GeoSyntec  Consultants 

130  Research  Lane,  Suite  2 

NIG  5G3 

Guelph,  Ontario, Canada  0 

Project:  Aerojet  -  WNN 

Date  Received: 

Work  Order  No.- 
Preparation: 

Method: 

Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared: 

Date 

Analyzed: 

Duplicate  Batch 
Number 

04-04-0121-1 

Aqueous 

N/A 

N/A 

Parameter 

Samole  Cone 

DUP  Cone 

RPP 

RPDCL 

Qualifiers 

Sulfide,  Total 

ND 

ND 

NA 

0-25 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


alscience 

Environmental  Quality  Control  -  LCS/LCS  Duplicate 

Sm,  aboratories ,  Inc . 


GeoSyntec  Consultants 

Date  Received: 

130  Research  Lane.  Suite  2 

Work  Order  No: 

04-04-0006 

NIG  5G3 

Preparation: 

N/A 

Guelph,  Ontario, Canada  0 

Project:  Aerojet -WNN 

Method: 

Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed 

LCS/LCSD  Batch 

Number 

099-12-010-582 

Aqueous 

GO  33 

N/A 

04/01/04 

040401 L01 

Parameter 


LCS  %REC  LCSD  %REC  %REC  CL 


RPD 


RPDCL  Qualifiers 


Methane 


101  101 


79-109 


0-20 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


alscience 
nvimnmental 
tm  aboratories, 


Quality  Control  -  Spike/Spike  Duplicate 


GeoSyntec  Consultants 

Date  Received: 

04/01/04 

130  Research  Lane,  Suite  2 

Work  Order  No: 

04-04-0006 

NIG  5G3 

Preparation: 

N/A 

Guelph,  Ontario, Canada  0 

Project:  Aerojet -WNN 

Method: 

EPA  8015B 

Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed 

MS/MSD  Batch 
Number 

WNN-EW-1 

Aqueous 

GC12 

N/A 

Parameter 

MS  %REC 

MSD  %REC 

%REC  CL 

RPD 

RPD  CL 

Qualifiers 

Methanol 

98 

81 

64-118 

20 

0-20 

Ethanol 

99 

97 

73-109 

3 

0-23 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


alscience 


iicr  nvironmental  Qua|ity  Control  -  LCS/LCS  Duplicate 

Mm  aboratories,  Inc. 


GeoSyntec  Consultants 

Date  Received: 

N/A 

130  Research  Lane.  Suite  2 

Work  Order  No: 

04-04-0006 

NIG  5G3 

Preparation: 

N/A 

Guelph,  Ontario, Canada  0 

Project:  Aerojet  -  WNN 

Method: 

EPA  801 5B 

Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed 

LCS/LCSD  Batch 

Number 

Aqueous 

GC12 

N/A 

MSS!BR 

040402L01 

Parameter 


LCS  %REC  LCSD  %REC 


%REC  CL  RPD  RPD  CL  Qualifiers 


Methanol 

Ethanol 


93 

94 

69-117 

1 

0-22 

98 

95 

76-112 

3 

0-19 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


Jgf  *££ 

alscience 
Mm nvironmental 
Lg  laboratories,  Inc, 


Quality  Control  -  Spike/Spike  Duplicate 


GeoSyntec  Consultants 

Date  Received: 

04/01/04 

130  Research  Lane,  Suite  2 

Work  Order  No; 

NIG  5G3 

Preparation: 

N/A 

Guelph,  Ontario, Canada  0 

Project:  Aerojet  -  WNN 

Method: 

HPLC/UV 

Quality  Control  Sample  ID 

Date 

Matrix  Instrument  Prepared 

Date 

Analyzed 

MS/MSD  Batch 
Number 

04-03-1855-1 

Aqueous  HPLC  6  N/A 

mmi  m  j  nua  «  ngy 

Parameter 

MS  %REC 

Pyruvic  Acid 

93 

Acetic  Acid 

98 

Lactic  Acid 

93 

Propionic  Acid 

74 

Butyric  Acid 

97 

MSD  %REC 

%REC  CL 

RPD 

RPD  CL 

Qualifiers 

94 

70-130 

1 

0-30 

106 

70-130 

8 

0-30 

93 

70-130 

0 

0-30 

91 

70-130 

20 

0-30 

97 

70-130 

0 

0-30 

1 

J  I  |  7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427  •  IE 


EL;  (714)  895-5494 


FAX:  (714)  894-7501 


inr alscience 

Environmental  Qua|ify  Control  -  LCS/LCS  Duplicate 

Mm  abora  tones,  Inc, 


GeoSyntec  Consultants 

130  Research  Lane.  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 
Project:  Aerojet  -  WNN 

Date  Received: 
Work  Order  No: 
Preparation: 
Method: 

N/A 

04-04-0006 

N/A 

HPLC/UV 

Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared  A 

Date 

nalyzed 

LCS/LCSD  Batch 

Number 

099-12-016-25 

Aqueous 

HPLC  6 

N/A  04/01/04 

040401 L01 

Parameter 

LCS  %REC  LCSD  %REC  %REC  CL 

RPD 

RPD  CL 

Qualifiers 

Pyruvic  Acid 

110 

111 

80-120 

0 

0-20 

Acetic  Acid 

109 

110 

80-120 

1 

0-20 

Lactic  Acid 

114 

114 

80-120 

0 

0-20 

Propionic  Acid 

91 

91 

80-120 

0 

0-20 

Butyric  Acid 

96 

96 

80-120 

0 

0-20 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL:  (714)  895-5494 


FAX:  (714)  894-7501 


~  == 

Ha^alsctence 


m  nvironmental 
Mm  aboratories,  Inc , 


Glossary  of  Terms  and  Qualifiers 


Work  Order  Number:  04-04-0006 


Definition 

Not  detected  at  indicated  reporting  limit. 


TEMPERATURE  -  SAMPLES  RECEIVED  BY: 
CALSCIENCE  COURIER: 

_ Chilled,  cooler  with  temperature  blank  provided. 

_ _ Chilled,  cooler  without  temperature  blank. 

_ _ Chilled  and  placed  in  cooler  with  wet  ice. 

_ Ambient  and  placed  in  cooler  with  wet  ice. 

_ _ Ambient  temperature. 

_ °C  Temperature  blank. 


LABORATORY  (Other  than  Calscience  Courier): 

_ °C  Temperature  blank. 

r '  i  °C  IR  thermometer. 

_ _  Ambient  temperature. 


Initial: 


CUSTODY  SEAL  INTACT: 


Sample(s): 


Cooler: 


No  (Not  Intact) : 


Not  Applicable  (N/A): 


SAMPLE  CONDITION: 

Chain-Of-Custody  document(s)  received  with  samples . 

Sample  container  label(s)  consistent  with  custody  papers. 
Sample  container(s)  intact  and  good  condition 

Correct  containers  for  analyses  requested . 

Proper  preservation  noted  on  sample  label(s) . 

VOA  vial(s)  free  of  headspace . 

Tedlar  bag(s)  free  of  condensation . 


Initial: 


COMMENTS: 


%maiscte 

mm 

Envir 

MmBb 


cience 
vironmentai 
fBboratorles,  Inc. 


7440  LINCOLN  WAY 
GARDEN  GROVE,  CA  92841-1432 


CHAIN  OF  CUSTODY  RECORD 

DATE: 


TEL:  (714)  895-5494  .  FAX:  (714)  894-7501 


LABORATORY  CLIENT: 

GeoSyntec  Consultants 


ADDRESS: 

130  Research  Lane,  Suite  2 


CITY: 

Guelph,  Ontario  NIG  5G3 


TEL: 

519-822-2230 


TURNAROUND  TIME 


Aerojet-WNN 


PROJECT  CONTACT: 


□  SAME  DAY  □  24  HR  □  48HR  □  72  HR  □  5  DAYS  10  DAYS 


SPECIAL  REQUIREMENTS  (ADDITIONAL  COSTS  MAY  APPLY) 

□  RWQCB  REPORTING  □  ARCHIVE  SAMPLES  UNTIL  /  / 


REQUESTED  ANALYSIS 


LOCATION/ 

DESCRIPTION 


WNN-RW-1 


WNN-EW-1 


iSl!  WNN-EW-2 


WNN-MW1 


M  WNN-138A 


STSW-166 


I  STSW-80A 


SAMPLING 

DATE 

TIME 

03/31/04 

9:55 

03/31/04 

10:45 

03/31/04 

11:35 

03/31/04 

10:30 

03/31/04 

11:19 

03/31/04 

12:18 

03/31/04 

13:09 

Relinquished  by:  (Signature) 


Relinquished  by:  (Signature) 


alscience 
Eji  vironmen  tal 
Bm  aboratories,  Inc. 


April  20,  2004 


Jamey  Rosen 
GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 


Subject:  Calscience  Work  Order  No.:  04-04-0707 

Client  Reference:  Aerojet  -  WNN 


Dear  Client: 

Enclosed  is  an  analytical  report  for  the  above-referenced  project.  The  samples 
included  in  this  report  were  received  4/14/2004  and  analyzed  in  accordance  with 
the  attached  chain-of-custody. 

Unless  otherwise  noted,  all  analytical  testing  was  accomplished  in  accordance  with  the 
guidelines  established  in  our  Quality  Assurance  Program  Manual,  applicable  standard 
operating  procedures,  and  other  related  documentation.  The  original  report  of  any 
subcontracted  analysis  is  provided  herein,  and  follows  the  standard  Calscience  data 
package.  The  results  in  this  analytical  report  are  limited  to  the  samples  tested  and  any 
reproduction  thereof  must  be  made  in  its  entirety. 

If  you  have  any  questions  regarding  this  report,  please  do  not  hesitate  to  contact 
the  undersigned. 


Sincerely, 


mvironmenta! 
Laboratories,  Inc. 
Stephen  Nowak 
Project  Manager 


Michael  J.  Orisostomo 
Quality  Assurance  Manager 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427  •  TEL:(714)  895-5494  •  FAX:  (714)  894-7501 


al science 
Environmental 
Sm  aboratories,  Inc. 


Analytical  Report 


GeoSyntec  Consultants 

130  Research  Lane,  Suite  2 

NIG  5G3 

Guelph,  Ontario, Canada  0 

Project:  Aerojet -WNN 

Date  Received: 

Work  Order  No: 
Preparation: 

Method: 

Unit: 

04/14/04 

04-04-0707 

N/A 

RSK-175M 

ug/L 

Page  1  of  1 

Lab  Sample 

Date 

Date 

Date 

Client  Sample  Number 

Number 

Collected 

Matrix 

Prepared  Analyzed 

QC  Batch  ID 

WNN-RW-1 

04-04-0707-1 

04/13/04 

Aqueous 

N/A 

04/15/04 

04041 5L02 

Parameter 

Result 

RL 

DF  Qua! 

Parameter 

Result 

RL 

DF  Qual 

Methane 

ND 

1.00 

1 

Ethylene 

ND 

1.00 

1 

Ethane 

ND 

1.00 

1 

WNN-EW-1 

04-04-0707-2 

04/13/04 

Aqueous 

N/A 

04/15/04 

04041 5L0 2 

Parameter 

Result 

SL 

DF  Qual 

Parameter 

Result 

RL 

DF  Qual 

Methane 

ND 

1.00 

1 

Ethylene 

ND 

1.00 

1 

Ethane 

ND 

1.00 

1 

WNN-EW-2 

04-04-0707-3 

04/13/04 

Aqueous 

N/A 

04/15/04 

04041 5L02 

Parameter 

Result 

RL 

EE  Qua[ 

Parameter 

Result 

RL 

DF  Qual 

Methane 

ND 

1.00 

1 

Ethylene 

ND 

1.00 

1 

Ethane 

ND 

1.00 

1 

WNN-MW1 

04-04-0707-4 

04/13/04 

Aqueous 

N/A 

04/15/04 

04041 5L02 

Parameter 

Result 

RL 

DF  Qual 

Parameter 

Result 

RL 

DF  Qual 

Methane 

23.2 

1.0 

1 

Ethylene 

ND 

1.00 

1 

Ethane 

ND 

1.00 

1 

WNN-138A 

04-04-0707-5 

04/13/04 

Aqueous 

N/A 

04/15/04 

04041 5L02 

Parameter 

Result 

RL 

DF  Qual 

Parameter 

Result 

RL 

DF  Qual 

Methane 

7.17 

1.00 

1 

Ethylene 

ND 

1.00 

1 

Ethane 

ND 

1.00 

1 

Method  Blank 

099-12-010-597 

N/A 

Aqueous 

N/A 

04/15/04 

04041 5L02 

Parameter 

Result 

RL 

DF  Qual 

Parameter 

Result 

RL 

DF  Qual 

Methane 

ND 

1.00 

1 

Ethylene 

ND 

1.00 

1 

Ethane 

ND 

1.00 

1 

Analytical  Report 


nvironmental 


Sm  aboratories,  Inc. 


GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


04/14/04 

04-04-0707 

N/A 

EPA  8015B 


Project:  Aerojet  -  WNN 

Page  1  of  2 

Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

WNN-RW-1 

04-04-0707-1 

04/13/04 

Aqueous 

N/A 

04/15/04 

04041 5L01 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

290 

10 

100 

mg/L 

Surroqates: 

Hexafluoro-2-propanol 

REC  1%) 

109 

Control 

Limits 

63-147 

Qual 

WNN-EW-1 

04-04-0707-2 

04/13/04 

Aqueous 

N/A 

04/15/04 

040415L01 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surroaates: 

Hexafiuoro-2-propanol 

REC  (%) 

109 

Control 

Limits 

63-147 

Qual 

WNN-EW-2 

04-04-0707-3 

04/13/04 

Aqueous 

N/A 

04/15/04 

04041 5L01 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surroaates: 

Hexafluoro-2-propanol 

REC  f%) 

99 

Control 

Limits 

63-147 

Qual 

WNN-MW1 

04-04-0707-4 

04/13/04 

Aqueous 

N/A 

04/15/04 

04041 5L01 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surroaates: 

REC  (%) 

Control 

Limits 

Qual 

Hexafluoro-2-propanoi 

94 

63-147 

RL  -  Reporting  Limit  ,  DF  -  Dilution  Factor  ,  Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427  •  TEL:(714)  895-5494  •  FAX:  (714)  894-7501 


^  alscience 

E  nvironmental  Analytical  Report 

Mm  aboratories,  Inc . 


GeoSyntec  Consultants 

Date  Received: 

04/14/04 

130  Research  Lane,  Suite  2 

Work  Order  No: 

04-04-0707 

NIG  5G3 

Preparation: 

N/A 

Guelph,  Ontario, Canada  0 

Method: 

EPA  8015B 

Project:  Aerojet  -  WNN 

Page  2  of  2 

Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Date 

Prepared 

Date 

Analyzed 

— m 

WNN-138A 

04-04-0707-5 

04/13/04 

Aqueous 

N/A 

04/15/04 

04041 5L01 

Parameter 

Result 

RL 

PE 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surroaates: 

Hexafluoro-2-propanol 

REC  (%) 

100 

Control 

Limits 

63-147 

Qual 

Method  Blank 

099-12-006-1,035  N/A 

Aqueous 

N/A 

04/15/04 

04041 5L01 

Parameter 

Result 

RL 

PE 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surroaates: 

REC  (%) 

Control 

Limits 

Qual 

Hexafluoro-2-propanol 

116 

63-147 

Analytical  Report 


Smji  vironmen  tal 
Mm  aboratories,  Inc. 


GeoSyntec  Consultants 

130  Research  Lane,  Suite  2 

NIG  5G3 

Guelph,  Ontario, Canada  0 

Project:  Aerojet -WNN 

Date  Received: 

Work  Order  No: 
Preparation: 

Method: 

Unit: 

04/14/04 

04-04-0707 

N/A 

HPLC/UV 

mg/L 

Page  1  of  2 

Lab  Sample 

Date 

Date 

Date 

Client  Sample  Number 

Number 

Collected  Matrlx 

Prepared  Analyzed 

QC  Batch  ID 

WNN-RW-1 

04-04-0707-1 

04/13/04  Aqueous 

N/A 

04/15/04 

04041 5L01 

Parameter 

Result 

EL 

DF 

Qual 

Parameter 

Result 

RL 

DF  Qual 

Pyruvic  Acid 

ND 

0.50 

1 

Propionic  Acid 

ND 

1.0 

1 

Acetic  Acid 

ND 

1.0 

1 

Butyric  Acid 

ND 

1.0 

1 

Lactic  Acid 

ND 

1.0 

1 

Surroaates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

98 

80-120 

WNN-EW-1 

04-04-0707-2 

04/13/04  Aqueous 

N/A 

04/15/04 

04041 5L01 

Parameter 

Result 

RL 

DE 

Qual 

Parameter 

Result 

RL 

DF  Qual 

Pyruvic  Acid 

ND 

0.50 

1 

Propionic  Acid 

ND 

1.0 

1 

Acetic  Acid 

ND 

1.0 

1 

Butyric  Acid 

ND 

1.0 

1 

Lactic  Acid 

ND 

1.0 

1 

Surroaates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

96 

80-120 

WNN-EW-2 

04-04-0707-3 

04/13/04  Aqueous 

N/A 

04/15/04 

04041 5L01 

Parameter 

Result 

RL 

DF 

Qual 

Parameter 

Result 

RL 

DF  Qual 

Pyruvic  Acid 

ND 

0.50 

1 

Propionic  Acid 

ND 

1.0 

1 

Acetic  Acid 

ND 

1.0 

1 

Butyric  Acid 

ND 

1.0 

1 

Lactic  Acid 

ND 

1.0 

1 

Surroaates: 

REC  (%1 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

97 

80-120 

WNN-MW1 

04-04-0707-4 

04/13/04  Aqueous 

N/A 

04/15/04 

04041 5L01 

Parameter 

Result 

RL 

DF 

Qual 

Parameter 

Result 

RL 

DF  Qual 

Pyruvic  Acid 

ND 

0.50 

1 

Propionic  Acid 

5.3 

1.0 

1 

Acetic  Acid 

13 

1 

1 

Butyric  Acid 

ND 

1.0 

1 

Lactic  Acid 

ND 

1.0 

1 

Surroaates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid  97  80-120 


RL  -  Reporting  Limit  ,  DF  -  Dilution  Factor  ,  Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427  •  TEL:(714)  895-5494  •  FAX:  (714)  894-7501 
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Si  nvironmental 

Mm  aboratories,  Inc. 

Analytical  Report 

GeoSyntec  Consultants 

Date  Received: 

04/14/04 

130  Research  Lane,  Suite  2 

Work  Order  No: 

04-04-0707 

NIG  5G3 

Preparation: 

N/A 

Guelph,  Ontario, Canada  0 

Method: 

HPLC/UV 

Unit: 

mg/L 

Project:  Aerojet  -  WNN 

Page  2  of  2 

Lab  Sample 

Date 

Date 

Date 

Client  Sample  Number 

Number 

Collected  Matrix 

Prepared 

Analyzed 

WNN-138A 

04-04-0707-5 

04/1 3/04  Aqueous 

N/A 

04/15/04 

04041 5L01 

Parameter 

Result 

RL 

PE 

Qual 

Parameter 

Result  RL 

DF  Qual 

Pyruvic  Acid 

ND 

0.50 

1 

Propionic  Acid 

ND 

1.0 

1 

Acetic  Acid 

ND 

1.0 

1 

Butyric  Acid 

ND 

1.0 

1 

Lactic  Acid 

ND 

1.0 

1 

Surroaates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

97 

80-120 

Method  Blank 

099-12-016-26 

N/A  Aqueous 

N/A 

04/15/04 

04041 5L01 

Parameter 

Result 

RL 

PE 

Qual 

Parameter 

Result  RL 

DF  Qual 

Pyruvic  Acid 

ND 

0.50 

1 

Propionic  Acid 

ND 

1.0 

1 

Acetic  Acid 

ND 

1.0 

1 

Butyric  Acid 

ND 

1.0 

1 

Lactic  Acid 

ND 

1.0 

1 

Surroaates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

97 

80-120 

Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427  •  TEL:(714)  895-5494 


FAX:  (714)  894-7501 


LCS/Ij 


alscience 


nvironmental 


Quality  Control  - 1 


Mm  aboratories,  Inc. 


CS  Duplicate 


GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 
Project:  Aerojet  -  WNN 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


Kl/A 

04-04-0707 

N/A 

RSK-175M 


Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed 

LCS/LCSD  Batch 

Number 

099-12-010-597 

Aqueous 

GC  33 

N/A 

04/15/04 

04041 5L02 

Parameter 

LCS  %REC 

LCSD %REC 

%REC  CL 

RPD 

RPD  CL 

Qualifiers 

Methane 

93 

100 

79-109 

8 

0-20 

Ethane 

93 

100 

80-120 

8 

0-20 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427  .  TEL:(714)  895-5494  .  FAX:  (714)  894-7501 


sc  Consultants 
iarch  Lane,  Suite  2 


04/1 4 
04-04-0' 


GeoSynte 
130  Rese 
NIG  5G3 
Guelph,  Ontario, Canada  0 
Project:  Aerojet -WNN 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


04-04-0707 

N/A 

EPA  8015B 


Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed 

WNN-EW-1 

Aqueous 

GC12 

N/A 

04041 5S01 

Parameter 

MS  %REC 

MSD  %REC 

%REC  CL 

RPD 

RPD  CL 

Qualifiers 

Methanol 

89 

96 

64-118 

7 

0-20 

Ethanol 

100 

101 

73-109 

1 

0-23 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427  .  TEL:(714)  895-5494  .  FAX:  (714)  894-7501 


GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 
Project:  Aerojet 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


04-04-0707 

N/A 

EPA  8015B 


Quality  Control  Sample  ID 

Matrix 

Instrument 

Date  Date 

Prepared  Analyzed 

LCS/LCSD  Batch 
Number 

099-12-006-1,035 

Aqueous 

GC12 

N/A  04/15/04 

04041 5L01 

Parameter 

LCS  %REC  LCSD  %REC  %REC  CL  RPD 

RPD  CL 

Qualifiers 

Methanol 

91 

87 

69-117  4 

0-22 

Ethanol 

98 

85 

76-112  14 

0-19 

1 _ 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427  .  TEL:(714)  895-5494 


FAX:  (714)  894-7501 
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M/iJUl  VI  iuw 


E  nvironmental  Quality  Control  -  Spike/Spike  Duplicate 
aboratories,  Inc. 


GeoSyntec  Consultants 

130  Research  Lane,  Suite  2 

NIG  5G3 

Guelph,  Ontario. Canada  0 

Project:  Aerojet  -  WNN 

Date  Received: 

Work  Order  No: 

Preparation: 

Method: 

04/14/04 

04-04-0707 

N/A 

HPLC/UV 

Quality  Control  Sample  ID 

Matrix 

Date 

Instrument  Prepared 

Date 

Analyzed 

MS/MSD  Batch 
Number 

WNN-RW-1 

Aqueous 

HPLC  6  N/A 

04/15/04 

04041 5S01 

Parameter 

MS  %REC 

MSD  %REC 

%REC  CL 

RPD 

RPD  CL 

Pyruvic  Acid 

118 

117 

70-130 

0 

0-30 

Acetic  Acid 

112 

111 

70-130 

2 

0-30 

Lactic  Acid 

125 

124 

70-130 

0 

0-30 

Propionic  Acid 

101 

99 

70-130 

2 

0-30 

Butyric  Acid 

96 

97 

70-130 

0 

0-30 

1a 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427  .  TEL:(714)  895-5494  .  FAX:  (714)  894-7501 


LCS/L 


gjjjjjgjivironmental  Quality  Control  -  L 

Jagg 

mm  aboratories,  Inc. 


CS  Duplicate 


GeoSyntec  Consultants 

130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 
Project:  Aerojet  -  WNN 

Date  Received: 

Work  Order  No: 
Preparation: 

Method: 

N/A 

04-04-0707 

N/A 

HPLC/UV 

Quality  Control  Sample  ID 

Date 

Matrix  Instrument  Prepared 

Date 

Analyzed 

LCS/LCSD  Batch 

Number 

099-12-016-26 

Aqueous  HP 

LC  6  N/A 

04/1 5/04 

04041 5L01 

Parameter 

LCS %REC 

LCSD  %REC  %REC  CL 

RPD 

RPD  CL 

Qualifiers 

Pyruvic  Acid 

119 

119 

80-120 

1 

0-20 

Acetic  Acid 

110 

110 

80-120 

0 

0-20 

Lactic  Acid 

119 

119 

80-120 

0 

0-20 

Propionic  Acid 

102 

115 

80-120 

12 

0-20 

Butyric  Acid 

99 

100 

80-120 

1 

0-20 

I 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427  .  TEL:(71 4)  895-5494 


FAX:  (714)  894-7501 


I 


Glossary  of  Terms  and  Qualifiers 


mUmji  vironmen  ta 
Mm  aboratories,  Inc. 

Work  Order  Number:  04-04-0707 

Qualifier  Definition 

ND  Not  detected  at  indicated  reporting  limit. 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427  •  TEL:(714)  895-5494 


FAX:  (714)  894-7501 


4Lw»-?/scff>r7Cff 

Mmmp  vjron  menta  i 
MmrB&oratories,  l-nc. 


WORK  ORDER#: 


04  -1^ 


.  — j  f*\ 

Vj  T  LJ 


Cooler  ^  of 


SAMPLE  RECEIPT  FORM 


CLIENT:  *4^0  Ov 


DATE: 


A-  —  0  4 


COMMENTS: 


JEnvir 

Mmab 


lienee 
vironmenlal 
aboratories,  Inc. 


7440  LINCOLN  WAY 
GARDEN  GROVE,  CA  92841-1432 

TEL:  (714)  895-5494  .  FAX:  (714)  894-7501 


CHAIN  OF  CUSTODY  RECORD 

DATE: 


LABORATORY  CLIENT: 

GeoSyntec  Consultants 


ADDRESS: 

130  Research  Lane,  Suite  2 


CITY: 

Guelph,  Ontario  NIG  5G3 


TEL: 

519-822-2230 


TURNAROUND  TIME 


Aerojet-WNN 


PROJECT  CONTACT: 

Jamey  Rosen 


SAMPLER(S):  (SIGNATURE) 


□  SAME  DAY  □  24  HR  Q  48HR  □  72  HR  □  5  DAYS  53  10  DAYS 

SPECIAL  REQUIREMENTS  (ADDITIONAL  COSTS  MAY  APPLY)  - - 

□  RWQCB  REPORTING  □  ARCHIVE  SAMPLES  UNTIL  /  / 


REQUESTED  ANALYSIS 


SPECIAL  INSTRUCTIONS 


LOCATION/ 

DESCRIPTION 


WNN-RW-1 


WNN-EW-1 


WNN-EW-2 


WNN-MW1 


WNN-138A 


SAMPLING 

DATE 

TIME 

04/13/04 

9:40 

04/13/04 

11:00 

04/13/04 

11:55 

04/13/04 

10:41 

04/13/04 

11:36 

elinquished  by:  (Signature) 


alscience 
nvironmenta I 
aboratories,  Inc. 


May  06,  2004 


Jamey  Rosen 
GeoSyntec  Consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 

Subject:  Calscience  Work  Order  No.:  04-04-1499 

Client  Reference:  Aerojet  -  WNN 


Dear  Client: 

Enclosed  is  an  analytical  report  for  the  above-referenced  project.  The  samples 
included  in  this  report  were  received  4/28/2004  and  analyzed  in  accordance  with 
the  attached  chain-of-custody. 

Unless  otherwise  noted,  all  analytical  testing  was  accomplished  in  accordance  with  the 
guidelines  established  in  our  Quality  Assurance  Program  Manual,  applicable  standard 
operating  procedures,  and  other  related  documentation.  The  original  report  of  any 
subcontracted  analysis  is  provided  herein,  and  follows  the  standard  Calscience  data 
package.  The  results  in  this  analytical  report  are  limited  to  the  samples  tested  and  any 
reproduction  thereof  must  be  made  in  its  entirety. 

If  you  have  any  questions  regarding  this  report,  please  do  not  hesitate  to  contact 
the  undersigned. 


Sincerely, 


nc. 


Environmental 
Laboratories,  I 
Stephen  Nowak 
Project  Manager 


Quality  Assurance  Manager 


CA-ELAP  ID:  1230  •  NELAP  ID:  03220CA  •  CSDLAC  ID:  10109 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427  •  TEL:(714)  895-5494 


SCAQMD  ID:  93LA0830 
FAX:  (714)  894-7501 


GeoSyntec  Consultants 

130  Research  Lane,  Suite  2 

NIG  5G3 

Guelph,  Ontario, Canada  0 

Date  Received: 

Work  Order  No: 
Preparation: 

Method: 

Units: 

04/28/04 

04-04-1499 

N/A 

RSK-175M 

ug/L 

Project:  Aerojet  -  WNN 

Page  1  of  1 

Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Date  Date 

Prepared  Analyzed 

QC  Batch  ID 

WNN-RW-1 

04-04-1499-1 

04/27/04 

Aqueous 

N/A 

05/01/04 

040501 L02 

Parameter 

Methane 

Ethane 

Result 

ND 

ND 

DF  Qual 

1 

1 

Parameter 

Ethylene 

Result  RL 

ND  1.00 

DF  Qua! 

1 

WNN-EW-1 

04-04-1499-2 

04/27/04 

Aqueous 

N/A 

_ 

Parameter 

Methane 

Ethane 

Result 

ND 

ND 

DF  Qua! 

1 

1 

Parameter 

Ethylene 

Result  RL 

ND  1.00 

DF  Qual 

1 

WNN-EW-2 

04-04-1499-3 

04/27/04 

Aqueous 

N/A 

05/01/04 

040501 L02 

Parameter 

Methane 

Ethane 

Result 

ND 

ND 

DF  Qua] 

1 

1 

Parameter 

Ethylene 

Result  RL 

ND  1.00 

DF  Qual 

1 

WNN-MW-1 

04-04-1499-4 

04/27/04 

Aqueous 

N/A 

05/01/04 

040501 L02 

Parameter 

Methane 

Ethane 

Result 

48.6 

ND 

RL 

1.0 

1.00 

DF  Qua! 

1 

1 

Parameter 

Ethylene 

Result  RL 

ND  1.00 

DF  Qual 

1 

STSW-138A 

04-04-1499-5 

04/27/04 

Aqueous 

N/A 

05/01/04 

040501 L02 

Parameter 

Methane 

Ethane 

Result 

20.4 

ND 

RL 

1.0 

1.00 

DF  Qual 

1 

1 

Parameter 

Ethylene 

Result  RL 

ND  1.00 

DF  Qual 

1 

STSW-166 

04-04-1499-6 

04/27/04 

Aqueous 

N/A 

05/01/04 

040501 L02 

Parameter 

Methane 

Ethane 

Result 

ND 

ND 

DF  Qual 

1 

1 

Parameter 

Ethylene 

Result  RL 

ND  1.00 

DF  Qual 

1 

Method  Blank 

099-12-010-614 

N/A 

Aqueous 

N/A 

05/01/04 

040501 L02 

Parameter 

Result 

RL 

DF 

Qual 

Parameter 

Result 

RL 

DF 

Qual 

Methane 

ND 

1.00 

1 

Ethylene 

ND 

1.00 

1 

Ethane 

ND 

1.00 

1 

DF  -  Dilution  Factor 


Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427  •  TEL:(714)  895-5494 


FAX:  (714)  894-7501 


GeoSyntec  Consultants 

Date  Received: 

04/28/04 

130  Research  Lane,  Suite  2 

Work  Order  No: 

04-04-1499 

NIG  5G3 

Preparation: 

N/A 

Guelph,  Ontario, Canada  0 

Method: 

EPA  410,4 

Project:  Aerojet  -  WNN 

Page  1  of  2 

Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

WNN-RW-1 

04-04-1499-1 

04/27/04 

Aqueous 

N/A 

04/30/04 

404300DB1 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Chemical  Oxygen  Demand 

5.1 

5.0 

1 

mg/L 

WNN-EW-1 

04-04-1499-2 

04/27/04 

Aqueous 

N/A 

04/30/04 

404300DB1 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Chemical  Oxygen  Demand 

10 

5 

1 

mg/L 

WNN-EW-2 

04-04-1499-3 

04/27/04 

Aqueous 

N/A 

04/30/04 

404300DB1 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Chemical  Oxygen  Demand 

5.1 

5.0 

1 

mg/L 

WNN-MW-1 

04-04-1499-4 

04/27/04 

Aqueous 

N/A 

04/30/04 

404300DB1 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Chemical  Oxygen  Demand 

26 

5 

1 

mg/L 

STSW-138A 

04-04-1499-5 

04/27/04 

Aqueous 

N/A 

04/30/04 

404300DB1 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Chemical  Oxygen  Demand 

10 

5 

1 

mg/L 

STSW-166 

04-04-1499-6 

04/27/04 

Aqueous 

N/A 

04/30/04 

40430QDB1 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Chemical  Oxygen  Demand 

7.7 

5.0 

1 

mg/L 

DF  -  Dilution  Factor 


Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427  •  TEL:(714)  895-5494 


FAX:  (714)  894-7501 


ss  a/c/’io/i/'o 

Clidvl  t>!  Iv  v 

E  nvironmental  Analytical  Report 

Hv  aboratories,  Inc. 


GeoSyntec  Consultants 

130  Research  Lane,  Suite  2 

NIG  5G3 

Guelph,  Ontario, Canada  0 

Date  Received: 

Work  Order  No: 
Preparation: 

Method: 

04/28/04 

04-04-1499 

N/A 

EPA  410,4 

Project:  Aerojet  -  WNN 

Page  2  of  2 

Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

STSW-38A 

04-04-1499-8 

04/27/04 

Aqueous 

N/A 

04/30/04 

404300DB1 

Parameter  Result 

RL 

DF 

Qual 

Units 

Chemical  Oxygen  Demand  ND 

5.0 

1 

mg/L 

STSW-39A 

04-04-1499-9 

04/27/04 

Aqueous 

N/A 

04/30/04 

404300DB1 

Parameter  Result 

RL 

DF 

Qual 

Units 

Chemical  Oxygen  Demand  15 

5 

1 

mg/L 

STSW-39B 

04-04-1499-10 

04/27/04 

Aqueous 

N/A 

04/30/04 

404300DB1 

Parameter  Result 

RL 

DF 

Qual 

Units 

Chemical  Oxygen  Demand  13 

5 

1 

mg/L 

Method  Blank 

099-05-062-1,778  N/A 

Aqueous 

■  N/A  ■ 

04/30/04 

40430QDB1 

Parameter 

Result 

EL 

DF 

Qual 

Units 

Chemical  Oxygen  Demand 

ND 

5.0 

1 

mg/L 

Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

04-04-1499-1 

04/27/04 

Aqueous 

N/A 

04/29/04 

40429SB1 

Result 

RL 

DF 

Qual 

Units 

Sulfide,  Total 

ND 

0.050 

1 

mg/L 

WNN-EW-1 

04-04-1499-2 

04/27/04 

Aqueous 

N/A 

04/29/04 

40429SB1 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Sulfide,  Total 

ND 

0.050 

1 

mg/L 

WNN-EW-2 

04-04-1499-3 

04/27/04 

Aqueous 

N/A 

04/29/04 

40429SB1 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Sulfide,  Total 

ND 

0.050 

1 

mg/L 

WNN-MW-1 

04-04-1499-4 

04/27/04 

Aqueous 

N/A 

04/29/04 

40429SB1 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Sulfide,  Total 

ND 

0.050 

1 

mg/L 

STSW-166 

04-04-1499-6 

04/27/04 

Aqueous 

N/A 

04/29/04 

40429SB1 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Sulfide,  Total 

ND 

0.050 

1 

mg/L 

STSW-80A 

04-04-1499-7 

04/27/04 

Aqueous 

N/A 

04/29/04 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Sulfide,  Total 

ND 

0.050 

1 

mg/L 

DF  -  Dilution  Factor 


Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427  •  TEL:(714)  895-5494 


FAX:  (714)  894-7501 


jc  Consultants 
iarch  Lane,  Suite  2 


04/2 1 
04-04-1 


GeoSynte 
130  Rese 
NIG  5G3 
Guelph,  Ontario, Canada  0 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


3/04 
499 
N/A 
EPA  376.2 


Project:  Aerojet  -  WNN 

Page  2  of  2 

Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

04-04-1499-8 

04/27/04 

Aqueous 

N/A 

04/29/04 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Sulfide,  Total 

ND 

0.050 

1 

mg/L 

STSW-39A 


04-04-1499-9  04/27/04  Aqueous  N/A  04/29/04  40429SB1 


Parameter  Result  RL  DF  Qual  Units 

Sulfide,  Total  ND  0.050  1  mg/L 


STSW-39B 


04-04-1499-10  04/27/04  Aqueous  N/A  04/29/04  40429SB1 


Parameter 

Result 

RL 

DF 

Qual 

Units 

Sulfide,  Total 

ND 

0.050 

1 

mg/L 

Method  Blank 

099-05-089-1,582 

N/A 

Aqueous 

N/A 

04/29/04  40429SB1 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Sulfide,  Total 

ND 

0.050 

1 

mg/L 

DF  -  Dilution  Factor 


Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427  •  TEL:(714)  895-5494 


FAX:  (714)  894-7501 


GeoSyntec  Consultants 

Date  Received: 

04/28/04 

130  Research  Lane,  Suite  2 

Work  Order  No: 

04-04-1499 

NIG  5G3 

Preparation: 

N/A 

Guelph,  Ontario. Canada  0 

Method: 

EPA  405.1 

Project:  Aerojet  -  WNN 

Page  1  of  2 

Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Date 

Started 

Date 

Ended 

QC  Batch  ID 

04-04-1499-1 

04/27/04 

Aqueous 

04/28/04 

05/03/04 

40428BODB1 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Biochemical  Oxygen  Demand 

ND 

1.0 

1 

mg/L 

WNN-EW-1 

04-04-1499-2 

04/27/04 

Aqueous 

04/28/04 

05/03/04 

40428BODB1 

Parameter 

Result 

EL 

PE 

Qual 

Units 

Biochemical  Oxygen  Demand 

ND 

1.0 

1 

mg/L 

WNN-EW-2 

04-04-1499-3 

04/27/04 

Aqueous 

04/28/04 

05/03/04 

40428BODB1 

Parameter 

Result 

RL 

D£ 

Qual 

Units 

Biochemical  Oxygen  Demand 

ND 

1.0 

1 

mg/L 

WNN-NIW-1 

04-04-1499-4 

04/27/04 

Aqueous 

04/28/04 

05/03/04 

40428BODB1 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Biochemical  Oxygen  Demand 

14 

1 

1 

mg/L 

STSW-166 

04-04-1499-6 

04/27/04 

Aqueous 

04/28/04 

05/03/04 

40428BODB1 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Biochemical  Oxygen  Demand 

ND 

1.0 

1 

mg/L 

STSW-38A 

04-04-1499-8 

04/27/04 

Aqueous 

04/28/04 

05/03/04 

40428BODB1 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Biochemical  Oxygen  Demand 

ND 

1.0 

1 

mg/L 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427  •  TEL:(714)  895-5494 


FAX:  (714)  894-7501 


alscience 

jjj n vironmental  Analytical  Report 

Mm  aboratories,  Inc. 


GeoSyntec  Consultants 

Date  Received: 

04/28/04 

130  Research  Lane,  Suite  2 

Work  Order  No: 

04-04-1499 

NIG  5G3 

Preparation: 

N/A 

Guelph,  Ontario. Canada  0 

Method: 

EPA  405.1 

Project:  Aerojet -WNN 

Page  2  of  2 

Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Date 

Started 

Date 

Ended 

QC  Batch  ID 

STSW-39A 

04-04-1499-9 

04/27/04 

Aqueous 

04/28/04 

05/03/04 

40428BODB1 

Parameter  Result 

RL 

PE 

Qual 

Units 

Biochemical  Oxygen  Demand  ND 

1.0 

1 

mg/L 

STSW-39B 

04-04-1499-10 

04/27/04 

Aqueous 

04/28/04 

05/03/04 

40428BODB1 

Parameter  Result 

RL 

DF 

Qual 

Units 

Biochemical  Oxygen  Demand  ND 

1.0 

1 

mg/L 

Method  Blank 

099-05-054-1,485  N/A 

Aqueous 

04/28/04 

05/03/04 

40428BODB1 

Parameter 

Result 

RL 

PE 

Qual 

Units 

Biochemical  Oxygen  Demand 

ND 

1.0 

1 

mg/L 

GeoSyntec  Consultants 

Date  Received: 

04/28/04 

130  Research  Lane,  Suite  2 

Work  Order  No: 

04-04-1499 

NIG  5G3 

Preparation: 

N/A 

Guelph,  Ontario, Canada  0 

Method: 

EPA  801 5B 

Project:  Aerojet  -  WNN 

Page  1  of  2 

Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

WNN-RW-1 

04-04-1499-1 

04/27/04 

Aqueous 

N/A 

04/30/04 

040429L02 

RL 

PE 

Qual 

Units 

Ethanol  ND 

0.10 

1 

mg/L 

Surroqates:  REC  (%) 

Hexafluoro-2-propanol  91 

Control 

Limits 

63-147 

Qual 

WNN-EW-1 

04-04-1499-2 

04/27/04 

Aqueous 

N/A 

04/30/04 

040429L02 

Parameter  Result 

RL 

PE 

Qual 

Units 

Ethanol  ND 

0.10 

1 

mg/L 

Surroqates:  REC  (%) 

Hexafluoro-2-propanol  90 

Control 

Limits 

63-147 

Qual 

WNN-EW-2 

04-04-1499-3 

04/27/04 

Aqueous 

N/A 

04/30/04 

040429L02 

Parameter  Result 

RL 

PE 

Qual 

Units 

Ethanol  ND 

0.10 

1 

mg/L 

Surroqates:  REC  (%) 

Hexafluoro-2-propanol  90 

Control 

Limits 

63-147 

Qual 

WNN-MW-1 

04-04-1499-4 

04/27/04 

Aqueous 

N/A 

04/30/04 

040429L02 

Parameter 

Result 

RL 

PE 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surroqates: 

REC  (%) 

Control 

Limits 

Qual 

Hexafluoro-2-propanoi 

89 

63-147 

DF  -  Dilution  Factor 


Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427  •  TEL:(714)  895-5494 


FAX:  (714)  894-7501 


Up  alscience 

JJ  nvironmental  Analytical  Report 

Jv  aboratories,  Inc. 


GeoSyntec  Consultants 

Date  Received: 

04/28/04 

130  Research  Lane.  Suite  2 

Work  Order  No: 

04-04-1499 

NIG  5G3 

Preparation: 

N/A 

Guelph,  Ontario, Canada  0 

Method: 

EPA  801 5B 

Project:  Aerojet  -  WNN 

Page  2  of  2 

Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

04-04-1499-5 

04/27/04 

Aqueous 

N/A 

040429L02 

Parameter 

Result 

RL 

PF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surroaates: 

Hexafluoro-2-propanol 

REC  (%) 

85 

Control 

Limits 

63-147 

Qual 

STSW-166 

04-04-1499-6 

04/27/04 

Aqueous 

N/A 

04/30/04 

040429L02 

Parameter 

Result 

RL 

PF 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surroaates: 

Hexafluoro-2-propanol 

REC  f%) 

86 

Control 

Limits 

63-147 

Qual 

STSW-80A 

04-04-1499-7 

04/27/04 

Aqueous 

N/A 

04/30/04 

040429L02 

Parameter 

Result 

RL 

PE 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surroaates: 

Hexafluoro-2-propanol 

REC  (%) 

88 

Control 

Limits 

63-147 

Qual 

Method  Blank 

099-12-006-1,049  N/A 

Aqueous 

N/A 

04/29/04 

040429L02 

Parameter 

Result 

RL 

PE 

Qual 

Units 

Ethanol 

ND 

0.10 

1 

mg/L 

Surroaates: 

REC  (%) 

Control 

Limits 

Qual 

Hexafluoro-2-propanoi 

92 

63-147 

Analytical  Report 


SHtjn  vironmen  tat 
Mm  aboratories,  Inc. 


GeoSyntec  Consultants 

130  Research  Lane,  Suite  2 

NIG  5G3 

Guelph,  Ontario, Canada  0 

Project:  Aerojet  -  WNN 

Date  Received: 

Work  Order  No: 
Preparation: 

Method: 

Units: 

04/28/04 

04-04-1499 

N/A 

HPLC/UV 

mg/L 

Page  1  of  2 

Lab  Sample 

Date 

Date 

Date 

Client  Sample  Number 

Number 

Collected 

Matrix 

Prepared  Analyzed 

QC  Batch  ID 

WNN-RW-1 

04-04-1499-1 

04/27/04 

Aqueous 

N/A 

IlliPllii 

Parameter 

Result 

EL 

DF 

Qual 

Parameter 

Result 

RL 

DF  Qual 

Pyruvic  Acid 

ND 

0.50 

1 

Propionic  Acid 

ND 

1.0 

1 

Acetic  Acid 

ND 

1.0 

1 

Butyric  Acid 

ND 

1.0 

1 

Lactic  Acid 

ND 

1.0 

1 

Surroqates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

89 

80-120 

WNN-EW-1 

04-04-1499-2 

04/27/04 

Aqueous 

N/A 

05/05/04 

040505L01 

Parameter 

Result 

RL 

DF 

Qual 

Parameter 

Result 

RL 

DF  Qual 

Pyruvic  Acid 

ND 

0.50 

1 

Propionic  Acid 

ND 

1.0 

1 

Acetic  Acid 

ND 

1.0 

1 

Butyric  Acid 

ND 

1.0 

1 

Lactic  Acid 

ND 

1.0 

1 

Surroqates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

92 

80-120 

WNN-EW-2 

04-04-1499-3 

04/27/04 

Aqueous 

N/A 

05/05/04 

040505L01 

Parameter 

Result 

RL 

DF 

Qual 

Parameter 

Result 

RL 

DF  Qual 

Pyruvic  Acid 

ND 

0.50 

1 

Propionic  Acid 

ND 

1.0 

1 

Acetic  Acid 

ND 

1.0 

1 

Butyric  Acid 

ND 

1.0 

1 

Lactic  Acid 

ND 

1.0 

1 

Surroqates: 

REC  (%) 

Control 

Quai 

Limits 

Dibromopropionic  Acid 

94 

80-120 

WNN-MW-1 

04-04-1499-4 

04/27/04 

Aqueous 

N/A 

05/05/04 

040505L01 

Parameter 

Result 

RL 

DF 

Qual 

Parameter 

Result 

RL 

DF  Qual 

Pyruvic  Acid 

ND 

0.50 

1 

Propionic  Acid 

5.9 

1.0 

1 

Acetic  Acid 

ND 

1.0 

1 

Butyric  Acid 

ND 

1.0 

1 

Lactic  Acid 

15 

1 

1 

Surroqates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

94 

80-120 

*  rxi.  -  rxe 

WlAM, 


RL  -  Reporting  Limit  ,  DF  -  Dilution  Factor  ,  Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427  •  TEL:(714)  895-5494  •  FAX:  (714)  894-7501 


S^jivironmenta!  Analytical  Report 

Mm  aboratories,  Inc. 


GeoSyntec  Consultants 

130  Research  Lane,  Suite  2 

NIG  5G3 

Guelph,  Ontario, Canada  0 

Project:  Aerojet  -  WNN 

Date  Received: 

Work  Order  No: 
Preparation: 

Method: 

Units: 

04/28/04 

04-04-1499 

N/A 

HPLC/UV 

mg/L 

Page  2  of  2 

Lab  Sample 

Date 

Date 

Date 

Client  Sample  Number 

Number 

Collected  Matrix 

Prepared  Analyzed 

QC  Batch  ID 

04-04-1499-5 

04/27/04  Aqueous 

N/A 

Parameter 

Result 

RL 

DF  Qual 

Parameter 

Result 

RL 

DF  Qual 

Pyruvic  Acid 

ND 

0.50 

1 

Propionic  Acid 

ND 

1.0 

1 

Acetic  Acid 

ND 

1.0 

1 

Butyric  Acid 

ND 

1.0 

1 

Lactic  Acid 

ND 

1.0 

1 

Surrogates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

94 

80-120 

STSW-166 

04-04-1499-6 

04/27/04  Aqueous 

N/A 

05/05/04 

040505L01 

Parameter 

Result 

RL 

DF  Qual 

Parameter 

Result 

RL 

DF  Qual 

Pyruvic  Acid 

ND 

0.50 

1 

Propionic  Acid 

ND 

1.0 

1 

Acetic  Acid 

ND 

1.0 

1 

Butyric  Acid 

ND 

1.0 

1 

Lactic  Acid 

ND 

1.0 

1 

Surroaates: 

REC  /%! 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

93 

80-120 

Method  Blank 

099-12-016-27 

N/A  Aqueous 

N/A 

05/05/04 

040505L01 

Parameter 

Result 

RL 

DF  Qua! 

Parameter 

Result 

RL 

DF  Qual 

Pyruvic  Acid 

ND 

0.50 

1 

Propionic  Acid 

ND 

1.0 

1 

Acetic  Acid 

ND 

1.0 

1 

Butyric  Acid 

ND 

1.0 

1 

Lactic  Acid 

ND 

1.0 

1 

Surroaates: 

REC  (%) 

Control 

Qual 

Limits 

Dibromopropionic  Acid 

94 

80-120 

DF  -  Dilution  Factor 


Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427  •  TEL:(714)  895-5494 


FAX:  (714)  894-7501 


Quality  Control  -  Duplicate 


Environmental 

aboratories,  Inc. 


GeoSyntec  Consultants 

130  Research  Lane,  Suite  2 

NIG  5G3 

Guelph,  Ontario, Canada  0 

Project:  Aerojet  -  WNN 

Date  Received: 

Work  Order  No: 
Preparation: 

Method: 

04/28/04 
04-04-1499 
N/A 
EPA  405.1 

Date 

Date 

Duplicate  Batch 

Matrix 

Instrument 

Started: 

Ended: 

Number 

Aqueous 

BOD  1 

04/28/04 

Parameter 

Samcle  Cone 

DUP  Cone 

RPD 

RPD  CL 

Qualifiers 

Biochemical  Oxygen  Demand 

800 

780 

3 

0-25 

I  t 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427  .  TEL:(714)  895-5494 


FAX:  (714)  894-7501 


Quality  Control  -  Duplicate 


ntal 

ries,  Inc 


Work  Order  No: 


Parameter 

Chemical  Oxygen  Demand 


PUP  Cone 
400 


RPP  CL 
0-25 


Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427  .  TEL:(714)  895-5494  •  FAX:  (714)  894-7501 


Quality  Control  -  Duplicate 


Quality  Control  Sample  ID 


STSW-39B 


Instrument 


Date 

Prepared: 


Aqueous 


04/29/04 


40429SD1 


Sulfide,  Total 


PUP  Cone 


Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427  .  TEL:(714)  895-5494  •  FAX:  (714)  894-7501 


Quality  Control  Sample  ID 


Matrix 

Aqueous 


Instrument 
GC  33 


Date 

Prepared 

N/A 


Date 

Analyzed 

05/01/04 


099-12-010-614 


Parameter 

LCS  %REC 

LCSD %REC 

%REC  CL 

RPD 

Methane 

100 

95 

79-109 

5 

Ethane 

102 

98 

80-120 

4 

I 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427  .  TEL:(714)  895-5494 


Work  Order  No: 

Preparation: 

Method: 


04-04-1 


J5KSIS] 


130  Research  Lane,  Suite  2 


NIG  5G3 

Guelph,  Ontario. Canada  0 
Project:  Aerojet  -  WNN 


N/A 

EPA  8015B 


Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed 

MS/MSD  Batch 
Number 

Aqueous 

GC12 

N/A 

04/30/04 

issa 

Parameter 

MS  %REC 

MSD  %REC 

%REC  CL 

RPD 

RPD  CL 

Qualifiers 

Methanol 

95 

96 

64-118 

2 

0-20 

Ethanol 

96 

96 

73-109 

0 

0-23 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427  .  TEL:(714)  895-5494 


FAX:  (714)  894-7501 


ceobyntec  consultants 
130  Research  Lane,  Suite  2 
NIG  5G3 

Guelph,  Ontario, Canada  0 
Project:  Aerojet  -  WNN 


Date  Received: 
Work  Order  No: 
Preparation: 
Method: 


N/A 

04-04-1499 

N/A 

EPA  8015B 


Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed 

LCS/LCSD  Batch 

Number 

Aqueous 

GC12 

N/A 

p| 

1 

Parameter 


LCS  %REC  LCSD  %REC  %REC  CL 


RPD 


RPDCL  Qualifiers 


Methanol 

Ethanol 


102 

95 

69-117 

7 

0-22 

81 

87 

76-112 

7 

0-19 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427  .  TEL:(714)  895-5494 


FAX:  (714)  894-7501 


Quality  Control  Sample  ID 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed 

MS/MSD  Batch 
Number 

WNN-RW-1 

Aqueous 

HPLC  6 

N/A 

05/05/04 

Parameter 

MS  %REC 

MSD  %REC 

%REC  CL 

RPD 

RPD  CL 

Pyruvic  Acid 

105 

104 

70-130 

1 

0-30 

Acetic  Acid 

116 

114 

70-130 

2 

0-30 

Lactic  Acid 

106 

110 

70-130 

4 

0-30 

Propionic  Acid 

101 

100 

70-130 

1 

0-30 

Butyric  Acid 

100 

98 

70-130 

1 

0-30 

1 


A 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427  .  TEL:(714)  895-5494 


FAX:  (714)  894-7501 


Sm  nvironmental 

aboratories,  Inc. 

Quality  Control  - 

LCS/LCS  Duplicate 

GeoSyntec  Consultants 

130  Research  Lane,  Suite  2 

NIG  5G3 

Guelph,  Ontario, Canada  0 

Project:  Aerojet  -  WNN 

Date  Received: 

Work  Order  No: 
Preparation: 

Method: 

N/A 

04-04-1499 

N/A 

HPLC/UV 

Quality  Control  Sample  ID 

Matrix 

Instrument 

Date  Date 

Prepared  Analyzed 

LCS/LCSD  Batch 

Number 

Aqueous 

HPLC6 

Parameter 

LCS  %REC 

LCSD  %REC 

%REC  CL 

RPD 

RPD  CL 

Pyruvic  Acid 

104 

105 

80-120 

1 

0-20 

Acetic  Acid 

114 

114 

80-120 

0 

0-20 

Lactic  Acid 

101 

100 

80-120 

1 

0-20 

Propionic  Acid 

98 

98 

80-120 

1 

0-20 

Butyric  Acid 

99 

98 

80-120 

1 

0-20 

7440  L  incoln  Way,  Garden  Grove.  CA  92841-1427'  .  TEL:(714)  895-5494 


FAX:  (714)  894-7501 


Qualifier 


Definition 


ND  Not  detected  at  indicated  reporting  limit. 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427  •  TEL:(714)  895-5494  •  FAX:  (714)  894-7501 


vlranmantsS 
rBboratariea,  Inc. 


WORK  ORDER#: 


04 


SAMPLE  RECEIPT  FOR 


CLIENT:  Eg  ^  1  "C 


TEMPERATURE  -  SAMPLES  RECEIVED  BY: 
CALSCIENCE  COURIER: 

_ Chilled,  cooler  with  temperature  blank  provided. 

_ Chilled,  cooler  without  temperature  blank. 

_ Chilled  and  placed  in  cooler  with  wet  ice. 

_ Ambient  and  placed  in  cooler  with  wet  ice. 

_ Ambient  temperature. 

_ °C  Temperature  blank. 


LABORATORY  (Other  than  Calscience  Courier): 

_ °C  Temperature  blank. 

_ °C  IR  thermometer. 

Ambient  temperature. 


Initial: 


CUSTODY  SEAL  INTACT: 


Sample(s): 


Cooler: 


No  (Not  Intact) 


Not  Applicable  (N/A): 


Initial: 


SAMPLE  CONDITION: 

.  Yes 

Chain-Of-Custody  document(s)  received  with  samples . 

Sample  container  label(s)  consistent  with  custody  papers . 

Sample  container(s)  intact  and  good  condition .  v  > 

Correct  containers  for  analyses  requested . 

Proper  preservation  noted  on  sample  label(s) .  \/ 

VOA  vial(s)  free  of  headspace .  X/ 

Tedlar  bag(s)  free  of  condensation . 


Initial: 


£, 


'science 
■  nvirortmental 
lm,aboratorle s,  /nc. 


7440  LINCOLN  WAY 

GARDEN  GROVE,  CA  92841-1432 

TEL:  (714)  895-5494  .  FAX:  (714)  894-7501 


LABORATORY  CLIENT: 

GeoSyntec  Consultants 


ADDRESS: 

130  Research  Lane,  Suite  2 


CITY: 

Guelph,  Ontario  NIG  5G3 


TEL: 

519-822-2230 


TURNAROUND  TIME 


Aerojet-WNN 


PROJECT  CONTACT: 

Jamey  Rosen 


□  SAME  DAY  □  24  HR  □  48HR  □  72  HR  □  5  DAYS  H  10  DAYS 


SPECIAL  REQUIREMENTS  (ADDITIONAL  COSTS  MAY  APPLY) 

□  RWQCB  REPORTING  □  ARCHIVE  SAMPLES  UNTIL  _ / _ / _ 


WNN-RW-1 


iiii!  WNN-EW-1 


:3;  WNN-EW-2 


WNN-MW1 


STSW-138A 


STSW-166 


7:  STSW-80A 
^  :  STSW-38A 


STSW-39A 


STSW-39B 


Relinquished  by:  (Signature) 


Relinquished  by:  (Signature) 


LOCATION/ 

DESCRIPTION 


SAMPLING 

DATE 

TIME 

04/27/04 

10:05 

04/27/04 

8:55 

04/27/04 

10:40 

04/27/04 

13:08 

04/27/04 

13:59 

04/27/04 

8:12 

04/27/04 

9:26 

04/27/04 

10:36 

04/27/04 

12:17 

04/27/04 

11:32 

Received  by:  (Signature) 


Stephen  Nowak 


From: 

Sent: 

To: 

Subject: 


SFelton@GeoSyntec.com 
Wednesday.  April  28,  2004  1:05  PM 
Stephen  Nowak 
RE:  Aerojet  WNN  samples 


That  was  my  mistake.  There  should  ethanol  but  no  BOD  or  COD. 

D.  Scott  Felton,  E.l.T. 

Engineer 

GeoSyntec  Consultants 
475  14th  Street,  Suite  450 
Oakland,  California  94612 
Phone:  510-836-3034 
Fax:  510-836-3036 


— Original  Message - 

From:  Stephen  Nowak  [mailto:SNowak@calscience.com] 

Sent:  Wednesday,  April  28,  2004  12:39  PM 

To:  Scott  Felton 

Subject:  Aerojet  WNN  samples 

Hi  Scott, 

We  rec'd  your  samples  today  and  had  one  discrepancy  with  the  COC. 

For  sample  STSW-80A  the  COC  lists  analysis  for  Sulfide,  BOD,  and  COD. 
We  did  not  receive  any  bottles  for  the  BOD  and  COD. 

However,  we  did  receive  bottles  for  ethanol  analysis  for  this  sample. 

Let  me  know  if  anything  needs  to  be  changed  to  the  COC  for  this  sample. 

Thanks-  Steve 


Stephen  J.  Nowak  Jr. 

Project  Manager 
Calscience  Environmental 
Laboratories,  Inc. 

7440  Lincoln  Way 

Garden  Grove,  CA  92841-1427 

Tel.:  714-895-5494 

Fax:  714-894-7501 

snowak@calscience.com 

PRIVACY  NOTICE: 

This  email  (and/or  the  documents  attached  to  it)  is  intended  only  for 
the  use  of  the  individual  or  entity  to  which  it  is  addressed  and  may 
contain  information  that  is  privileged,  confidential,  or  exempt  from 
disclosure  under  applicable  Federal  or  State  law.  If  the  reader  of  this 
message  is  not  the  intended  recipient  or  the  employee  or  agent 
responsible  for  delivering  the  message  to  the  intended  recipient,  you 
are  hereby  notified  that  any  dissemination,  distribution,  or  copying  of 
this  communication  is  strictly  prohibited.  If  you  have  received  this 
communication  in  error,  please  notify  us  immediately  by  telephone  or 
else  to  arrange  for  the  return  of  the  documents. 


l 
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a  I  science 

E  nvironmental  Analytical  Report 


aboratories,  Inc. 


Aerojet  Environmental  Remediation 

Date  Received: 

12/22/06 

PO  Box  13222,  MS-5519 

Work  Order  No: 

06-12-1442 

Sacramento,  CA  95813-6000 

Preparation: 

N/A 

Method: 

EPA  314.0 

Project:  IRCTS/42060  QT4 

Page  1  of  1 

Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

WNN-MW1 

06-12-1442-1 

12/14/06 

Aqueous 

N/A 

01/02/07 

070102L03 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Perchlorate 

6.8 

4.0 

1 

ug/L 

STSW166 

06-12-1442-2 

12/14/06 

Aqueous 

N/A 

01/02/07 

070102L03 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Perchlorate 

420 

40 

10 

ug/L 

Method  Blank 

099-05-203-528 

N/A 

Aqueous 

N/A 

01/03/07 

070102L03 

Parameter 

Result 

EL 

PE 

Qual 

Units 

Perchlorate 

ND 

4.0 

1 

ug/L 

I  KL  -  Ke 


RL  -  Reporting  Limit  ,  DF  -  Dilution  Factor  ,  Qual  -  Qualifiers 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL:(714)  895-5494  •  FAX:  (714)  894-7501 
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„  a /science 

Environmental  Analytical  Report 

aboratories,  Inc. 


Aerojet  Environmental  Remediation 

PO  Box  13222,  MS-5519 

Sacramento,  CA  95813-6000 

Project:  IRCTS/42060  QT4 

Date  Received: 

Work  Order  No: 

Preparation: 

Method: 

Units: 

12/22/06 

06-12-1442 
EPA  5030B 

EPA  8260B 
ug/L 

Page  1  of  2 

Lab  Sample 

Date 

Date 

Date 

Client  Sample  Number 

Number 

Collected  Matrlx 

Prepared  Analyzed 

QC  Batch  ID 

WNN-MW1 

06-12-1442-1 

12/14/06  Aqueous 

12/22/06  12/22/06 

061222L01 

Parameter 

Result 

EL 

EE 

Qual 

Parameter 

Result 

RL 

DF  Qual 

Bromodichloromethane 

ND 

0.50 

1 

c-1,2-Dichlonoethene 

ND 

0.50 

1 

Bromoform 

ND 

0.50 

1 

t-1,2-Dichloroethene 

ND 

0.50 

1 

Bromomethane 

ND 

0.50 

1 

1,2-Dichloropropane 

ND 

0.50 

1 

Carbon  T etrachloride 

ND 

0.50 

1 

c-1 ,3-Dichloropropene 

ND 

0.50 

1 

Chlorobenzene 

ND 

0.50 

1 

t-1 ,3-Dichloropropene 

ND 

0.50 

1 

Chloroethane 

ND 

0.50 

1 

Methylene  Chloride 

ND 

0.50 

1 

Chloroform 

ND 

0.50 

1 

1,1,1 ,2-T  etrachloroethane 

ND 

0.50 

1 

Dibromochloromethane 

ND 

0.50 

1 

1 , 1 ,2,2-T  etrachloroethane 

ND 

0.50 

1 

1,2-Dibromoethane 

ND 

0.50 

1 

Tetrachloroethene 

ND 

0.50 

1 

1,2-Dichlorobenzene 

ND 

0.50 

1 

1 , 1 , 1  -T  richloroethane 

ND 

0.50 

1 

1,3-Dichlorobenzene 

ND 

0.50 

1 

1,1 ,2-Trichloro-1 ,2,2-Trifluoroethane  ND 

0.50 

1 

1 ,4-Dichlorobenzene 

ND 

0.50 

1 

1 ,1 ,2-T  richloroethane 

ND 

0.50 

1 

Dichlorodifluoromethane 

ND 

0.50 

1 

T  richloroethene 

6.0 

0.5 

1 

1,1-Dichloroethane 

ND 

0.50 

1 

T  richlorofluoromethane 

ND 

0.50 

1 

1 ,2-Dichloroethane 

ND 

0.50 

1 

Vinyl  Chloride 

ND 

0.50 

1 

1,1-Dichloroethene 

ND 

0.50 

1 

Surrooates: 

REC  (%) 

Control 

Qual 

Surrooates: 

REC  f%1 

Control 

Qual 

Limits 

Limits 

1 ,2-Dichloroethane-d4 

115 

77-137 

Dibromofluoromethane 

114 

75-141 

Toluene-d8 

104 

87-111 

1 ,4-Bromofluorobenzene 

85 

71-107 

STS  W  166 

06-12-1442-2 

12/14/06  Aqueous 

12/22/06  12/22/06 

061222L01 

Parameter 

Result 

RL 

DF 

Qual 

Parameter 

Result 

RL 

DF  Qual 

Bromodichloromethane 

ND 

0.50 

1 

c-1 ,2-Dichloroethene 

ND 

0.50 

1 

Bromoform 

ND 

0.50 

1 

t-1 ,2-Dichloroethene 

ND 

0.50 

1 

Bromomethane 

ND 

0.50 

1 

1,2-Dichloropropane 

ND 

0.50 

1 

Carbon  Tetrachloride 

ND 

0.50 

1 

c-1 ,3-Dichloropropene 

ND 

0.50 

1 

Chlorobenzene 

ND 

0.50 

1 

t-1 ,3-Dichloropropene 

ND 

0.50 

1 

Chloroethane 

ND 

0.50 

1 

Methylene  Chloride 

ND 

0.50 

1 

Chloroform 

ND 

0.50 

1 

1,1,1 ,2-T  etrachloroethane 

ND 

0.50 

1 

Dibromochloromethane 

ND 

0.50 

1 

1 , 1 ,2,2-T  etrachloroethane 

ND 

0.50 

1 

1,2-Dibromoethane 

ND 

0.50 

1 

Tetrachloroethene 

ND 

0.50 

1 

1 ,2-Dichlorobenzene 

ND 

0.50 

1 

1 , 1 , 1  -T  richloroethane 

ND 

0.50 

1 

1 ,3-Dichlorobenzene 

ND 

0.50 

1 

1 , 1 ,2-T  richloro-1 ,2,2-T  rifluoroethane  ND 

0.50 

1 

1,4-Dichlorobenzene 

ND 

0.50 

1 

1,1,2-T richloroethane 

ND 

0.50 

1 

Dichlorodifluoromethane 

ND 

0.50 

1 

T  richloroethene 

4.4 

0.5 

1 

1,1-Dichloroethane 

ND 

0.50 

1 

T  richlorofluoromethane 

ND 

0.50 

1 

1,2-Dichloroethane 

ND 

0.50 

1 

Vinyl  Chloride 

ND 

0.50 

1 

1,1-Dichloroethene 

ND 

0.50 

1 

Surroqates: 

REC  1%) 

Control 

Qual 

Surrooates: 

REC  f%) 

Control 

Qual 

Limits 

Limits 

1 ,2-Dichloroethane-d4 

115 

77-137 

Dibromofluoromethane 

111 

75-141 

Toluene-d8 

103 

87-111 

1 ,4-Bromofluorobenzene 

87 

71-107 

RL  -  Reporting  Limit  ,  DF  -  Dilution  Factor  ,  Qual  -  Qualifiers 
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M_  alscience 

E  nvironmental  Analytical  Report 


mm  aboratories,  Inc . 


Aerojet  Environmental  Remediation 

PO  Box  13222,  MS-5519 

Sacramento,  CA  95813-6000 

Project:  IRCTS  /  42060  QT2 

Date  Received: 

Work  Order  No: 

Preparation: 

Method: 

06/20/07 

07-06-1505 

N/A 

EPA  314.0 

Page  1  of  1 

Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed  QC  Batch  ID 

STSW103C 

07-06-1505-1 

06/18/07 

Aqueous 

1C  6 

N/A 

06/22/07  070622L01 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Perchlorate 

ND 

4.0 

1 

ug/L 

STSW  166 

07-06-1505-2 

06/18/07 

Aqueous 

1C  6 

N/A 

06/23/07  070622L01 

Parameter 

Result 

RL 

EE 

Qual 

Units 

Perchlorate 

730 

40 

10 

ug/L 

STSW  126C 

07-06-1505-3 

06/18/07 

Aqueous 

1C  6 

N/A 

06/22/07  070622L01 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Perchlorate 

ND 

4.0 

1 

ug/L 

Method  Blank 

099-05-203-613 

N/A 

Aqueous 

1C  6 

N/A 

06/22/07  070622L01 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Perchlorate 

ND 

4.0 

1 

ug/L 

DF  -  Dilution  Factor 


Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427  •  TEL:(714)  895-5494 


FAX:  (714)  894-7501 


Analytical  Report 


^  alscience 
Environmental 

aboratories,  Inc. 


Aerojet  Environmental  Remediation 

PO  Box  13222,  MS-5519 

Sacramento,  CA  95813-6000 

Project:  IRCTS  /  42060  QT2 

Date  Received: 

Work  Order  No: 

Preparation: 

Method: 

Units: 

06/20/07 

07-06-1505 
EPA  5030B 

EPA  8260B 
ug/L 

Page  1  of  3 

Lab  Sample 

Date 

Date 

Date 

Client  Sample  Number 

Number 

Collected  Matnx 

Instrument  Preparec 

Analyzed  Batch  lu 

STSW  103C 

07-06-1505-1 

06/18/07  Aqueous 

GC/MS  L  06/22/07  06/23/07  070622L02 

Parameter 

Result 

RL 

QF 

Qual 

Parameter 

Result 

RL 

DF  Qua! 

Bromodichloromethane 

ND 

0.50 

1 

c-1 ,2-Dichloroethene 

ND 

0.50 

1 

Bromoform 

ND 

0.50 

1 

t-1 ,2-Dichloroethene 

ND 

0.50 

1 

Bromomethane 

ND 

0.50 

1 

1,2-Dichloropropane 

ND 

0.50 

1 

Carbon  T  etrachloride 

ND 

0.50 

1 

c-1 ,3-Dichloropropene 

ND 

0.50 

1 

Chlorobenzene 

ND 

0.50 

1 

t-1 ,3-Dichloropropene 

ND 

0.50 

1 

Chloroethane 

ND 

0.50 

1 

Methylene  Chloride 

ND 

0.50 

1 

Chloroform 

ND 

0.50 

1 

1,1,1 ,2-T  etrachloroethane 

ND 

0.50 

1 

Dibromochloromethane 

ND 

0.50 

1 

1 ,1 ,2,2-T  etrachloroethane 

ND 

0.50 

1 

1 ,2-Dibromoethane 

ND 

0.50 

1 

Tetrachloroethene 

ND 

0.50 

1 

1 ,2-Dichlorobenzene 

ND 

0.50 

1 

1 , 1 , 1  -T  richloroethane 

ND 

0.50 

1 

1 ,3-Dichlorobenzene 

ND 

0.50 

1 

1,1 ,2-T  richloro-1 ,2,2-T  rifluoroethane  ND 

0.50 

1 

1 ,4-Dichlorobenzene 

ND 

0.50 

1 

1 ,1 ,2-T  richloroethane 

ND 

0.50 

1 

Dichlorodifluoromethane 

ND 

0.50 

1 

T  richloroethene 

ND 

0.50 

1 

1,1-Dichloroethane 

ND 

0.50 

1 

T  richlorofluoromethane 

ND 

0.50 

1 

1 ,2-Dichloroethane 

ND 

0.50 

1 

Vinyl  Chloride 

ND 

0.50 

1 

1,1-Dichloroethene 

ND 

0.50 

1 

Surrogates: 

REC  (%) 

Control 

Qual 

Surroaates: 

REC  (%) 

Control 

Qual 

Limits 

Limits 

1 ,2-Dichloroethane-d4 

106 

73-157 

Dibromofluoromethane 

110 

82-142 

Toluene-d8 

100 

82-112 

1 ,4-Bromofluorobenzene 

87 

75-105 

STSW  166 

07-06-1505-2 

06/1 8/07  Aqueous 

GC/MS  L  06/25/07  06/25/07  070625L01 

Parameter 

Result 

RL 

DE 

Qual 

Parameter 

Result 

RL 

DF  Qual 

Bromodichloromethane 

ND 

0.50 

1 

c-1 ,2-Dichloroethene 

ND 

0.50 

1 

Bromoform 

ND 

0.50 

1 

t-1 ,2-Dichloroethene 

ND 

0.50 

1 

Bromomethane 

ND 

0.50 

1 

1 ,2-Dichloropropane 

ND 

0.50 

1 

Carbon  T etrachloride 

ND 

0.50 

1 

c-1 ,3-Dichloropropene 

ND 

0.50 

1 

Chlorobenzene 

ND 

0.50 

1 

t-1 ,3-Dichloropropene 

ND 

0.50 

1 

Chloroethane 

ND 

0.50 

1 

Methylene  Chloride 

ND 

0.50 

1 

Chloroform 

ND 

0.50 

1 

1 ,1 ,1 ,2-Tetrachloroethane 

ND 

0.50 

1 

Dibromochloromethane 

ND 

0.50 

1 

1 ,1 ,2,2-T  etrachloroethane 

ND 

0.50 

1 

1,2-Dibromoethane 

ND 

0.50 

1 

Tetrachloroethene 

ND 

0.50 

1 

1,2-Dichlorobenzene 

ND 

0.50 

1 

1 , 1 , 1  -T  rich  loroethane 

ND 

0.50 

1 

1,3-Dichlorobenzene 

ND 

0.50 

1 

1 ,1 ,2-T richloro-1 ,2,2-T  rifluoroethane  ND 

0.50 

1 

1 ,4-Dichlorobenzene 

ND 

0.50 

1 

1,1,2-Trichloroethane 

ND 

0.50 

1 

Dichlorodifluoromethane 

ND 

0.50 

1 

T  richloroethene 

5.3 

0.50 

1 

1,1-Dichloroethane 

ND 

0.50 

1 

T  richlorofluoromethane 

ND 

0.50 

1 

1 ,2-Dichloroethane 

ND 

0.50 

1 

Vinyl  Chloride 

ND 

0.50 

1 

1,1-Dichloroethene 

ND 

0.50 

1 

Surroaates: 

REC  (%) 

Control 

Qual 

Surroaates: 

REC  (%) 

Control 

Qual 

Limits 

Limits 

1 ,2-Dichloroethane-d4 

113 

73-157 

Dibromofluoromethane 

108 

82-142 

Toluene-d8 

100 

82-112 

1 ,4-Bromofluorobenzene 

93 

75-105 

RL  -  Reporting  Limit  ,  DF  -  Dilution  Factor  ,  Qual  -  Qualifiers 
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^  alscienne 

Environmental  Analytical  Report 

Mm  aboratories,  Inc. 


Aerojet  Environmental  Remediation 

PO  Box  13222,  MS-5519 

Sacramento,  CA  95813-6000 

Project:  IRCTS/42060  QT4 

Date  Received: 

Work  Order  No: 

Preparation: 

Method: 

Units: 

1 1/09/06 

06-11-0570 
EPA  5030B 

EPA  8260B 
ug/L 

Page  1  of  2 

■ 

Lab  Sample 

Date  . 

Date 

Date 

Client  Sample  Number 

Number 

Collected  Matrix 

Prepared  Analyzed 

QC  Batch  ID 

STSW 138B 

06-11-0570-1 

11/06/06  Aqueous 

11/10/06  11/10/06 

061110L01 

Parameter 

Result 

RL 

DF 

Qual 

Parameter 

Result 

RL 

DF  QuaJ 

Bromodichloromethane 

ND 

0.50 

1 

c-1 ,2-Dichloroethene 

ND 

0.50 

1 

Bromoform 

ND 

0.50 

1 

t-1 ,2-Dichloroethene 

ND 

0.50 

1 

Bromomethane 

ND 

0.50 

1 

1 ,2-Dichloropropane 

ND 

0.50 

1 

Carbon  Tetrachloride 

ND 

0.50 

1 

c-1 ,3-Dichloropropene 

ND 

0.50 

1 

Chlorobenzene 

ND 

0.50 

1 

t-1 ,3-Dichloropropene 

ND 

0.50 

1 

Chloroethane 

ND 

0.50 

1 

Methylene  Chloride 

ND 

0.50 

1 

Chloroform 

ND 

0.50 

1 

1,1,1 ,2-T  etrachloroethane 

ND 

0.50 

1 

Dibromochloromethane 

ND 

0.50 

1 

1 , 1 ,2,2-T  etrachloroethane 

ND 

0.50 

1 

1 ,2-Dibromoethane 

ND 

0.50 

1 

Tetrachloroethene 

ND 

0.50 

1 

1,2- Dichlorobenzene 

ND 

0.50 

i 

1,1,1-Trichloroethane 

ND 

0  50 

1 

1 ,3-Dichlorobenzene 

ND 

0.50 

1 

1 ,1 ,2-Trichloro-1 ,2,2-Trifluoroethane  ND 

0.50 

1 

1 ,4-Dichlorobenzene 

ND 

0.50 

1 

1 ,1,2-Trichloroethane 

ND 

0.50 

1 

Dichlorodifluoromethane 

ND 

0.50 

1 

Trichloroethene 

ND 

0.50 

1 

1,1-Dichloroethane 

ND 

0.50 

1 

T  richlorofluoromethane 

ND 

0.50 

1 

1 ,2-Dichloroethane 

ND 

0.50 

i 

Vinyl  Chloride 

ND 

0  50 

1 

1,1-Dichloroethene 

ND 

0.50 

1 

Surrogates: 

REC  (%) 

Control 

Qual 

Surrogates: 

REC  (%) 

Control 

Qual 

Limits 

Limits 

1 ,2-Dichloroethane-d4 

109 

77-137 

Dibromofluoromethane 

108 

75-141 

Toluene-d8 

89 

87-111 

1 ,4-Bromofluorobenzene 

94 

71-107 

STSW  138A 

06-11-0570-2 

11/06/06  Aqueous 

11/10/06  11/10/06 

061110L01 

Parameter 

Result 

RL 

DF 

Qual 

Parameter 

Result 

RL 

DF  QuaJ 

Bromodichloromethane 

ND 

0.50 

1 

c-1 ,2-Dichloroethene 

ND 

0.50 

1 

Bromoform 

ND 

0.50 

1 

t-1,2-Dichloroethene 

ND 

0.50 

1 

Bromomethane 

ND 

0.50 

1 

1 ,2-Dichloropropane 

ND 

0.50 

1 

Carbon  Tetrachloride 

ND 

0.50 

1 

c-1 ,3-Dichloropropene 

ND 

0.50 

1 

Chlorobenzene 

ND 

0.50 

1 

t-1 ,3-Dichloropropene 

ND 

0.50 

1 

Chloroethane 

ND 

0.50 

1 

Methylene  Chloride 

ND 

0.50 

1 

Chloroform 

ND 

0.50 

1 

1 , 1 , 1 ,2-T  etrachloroethane 

ND 

0.50 

1 

Dibromochloromethane 

ND 

0.50 

1 

1 , 1 ,2,2-T  etrachloroethane 

ND 

0.50 

1 

1,2-Dibromoethane 

ND 

0.50 

1 

Tetrachloroethene 

ND 

0.50 

1 

1,2-Dichlorobenzene 

ND 

0.50 

1 

1,1,1-Trichloroethane 

ND 

0.50 

1 

1 ,3-Dichlorobenzene 

ND 

0.50 

1 

1 ,1 ,2-T  richloro-1 ,2,2-T  rifluoroethane  ND 

0  50 

1 

1 ,4-Dichlorobenzene 

ND 

0.50 

1 

1.1,2-Trichloroethane 

ND 

0.50 

1 

Dichlorodifluoromethane 

ND 

0.50 

1 

Trichloroethene 

4.2 

0.5 

1 

1,1-Dichloroethane 

ND 

0.50 

1 

T  richlorofluoromethane 

ND 

0.50 

1 

1 ,2-Dichloroethane 

ND 

0.50 

1 

Vinyl  Chloride 

ND 

0.50 

1 

1,1-Dichloroethene 

ND 

0.50 

1 

Surrogates: 

REC  (%) 

Control 

Qual 

Surrogates: 

REC  (%) 

Control 

Qual 

Limits 

Limits 

1 ,2-Dichloroethane-d4 

109 

77-137 

Dibromofluoromethane 

110 

75-141 

Toluene-d8 

92 

87-111 

1 ,4-Bromofluorobenzene 

93 

71-107 

RL  -  Reporting  Limit  ,  DF  -  Dilution  Factor  ,  Quai  -  Qualifiers 
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Aerojet  Environmental  Remediation 
PO  Box  13222,  MS-5519 
Sacramento,  CA  95813-6000 

Project:  IRCTS/42060  QT4 

Date  Received: 

Work  Order  No: 

11/09/06 

06-11-0570 

Page  1  of  1 

Client  Sample  Number 

Lab  Sample  Number  Date 
Collected 

Matrix 

STSW  138B 

06-11-0570-1 

11/06/06 

Aqueous 

Parameter 

Result 

RL  DF 

Qual  Units 

Date  Prepared 

Date  Analyzed 

Method 

Perchlorate 

55 

4  1 

ug/L 

N/A 

11/11/06 

EPA  314.0 

STSW138A 

06-11-0570-2 

11/06/06 

Aqueous 

Parameter 

Result 

RL  DF 

Qual  Units 

Date  Prepared 

Date  Analyzed 

Method 

Perchlorate 

2600 

200  50 

ug/L 

N/A 

11/11/06 

EPA  314.0 

STSW  38C 

06-11-0570-3 

11/06/06 

Aqueous 

Parameter 

Result 

RL  DF 

Qual  Units 

Date  Prepared 

Date  Analyzed 

Method 

Perchlorate 

14 

4  1 

ug/L 

N/A 

11/11/06 

EPA  314.0 

Method  Blank 

' '  v  wip.  | 

l|s|  ' 

N/A 

Aqueous 

lip'  C 

Parameter 

Result 

RL  DF 

Qual  Units 

Date  Prepared 

Date  Analyzed 

Method 

Perchlorate 

NO 

4.0  1 

ug/L 

N/A 

11/11/06 

EPA  31 4.0 

DF  -  Dilution  Factor 


Qual  -  Qualifiers 
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^  alscience 

environmental  Analytical  Report 


mm  aboratories,  Inc. 


Aerojet  Environmental  Remediation 

PO  Box  13222,  MS-5519 

Sacramento,  CA  95813-6000 

Project:  IRCTS  /  42060  QT2 

Date  Received: 

Work  Order  No: 

Preparation: 

Method: 

06/20/07 

07-06-1503 

N/A 

EPA  314.0 

Page  1  of  1 

Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed  QC  Batch  ID 

STSW  138C 

07-06-1503-1 

06/15/07 

Aqueous 

1C  6 

N/A 

06/22/07  070622L01 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Perchlorate 

ND 

4.0 

1 

ug/L 

STSW138B 

07-06-1503-2 

06/15/07 

Aqueous 

1C  6 

N/A 

06/22/07  070622L01 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Perchlorate 

48 

4.0 

1 

ug/L 

STSW138A 

07-06-1503-3 

06/15/07 

Aqueous 

1C  6 

N/A 

06/23/07  070622L01 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Perchlorate 

2700 

200 

50 

ug/L 

Method  Blank 

099-05-203-613 

N/A 

Aqueous 

1C  6 

N/A 

06/22/07  070622 L01 

Parameter 

Result 

EL 

DF 

Qual 

Units 

Perchlorate 

ND 

4.0 

1 

ug/L 

DF  -  Dilution  Factor 


Qual  -  Qualifiers 
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mm  aboratories,  Inc. 


Aerojet  Environmental  Remediation 

Date  Received: 

06/20/07 

PO  Box  13222,  MS-5519 

Work  Order  No: 

07-06-1503 

Sacramento,  CA  95813-6000 

Preparation: 

EPA  5030B 

Method: 

EPA  8260B 

Units: 

ug/L 

Project:  IRCTS  /  42060  QT2 

Page  2  of  2 

Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected  Matnx 

Instrument 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

STSW  138A 

07-06-1503-3 

06/15/07  Aqueous 

GC/MS  L 

06/21/07 

06/22/07 

070621 L02 

Parameter 

Result 

RL 

DF  Qua! 

Parameter 

Result 

RL  DF  Qua! 

Bromodichloromethane 

ND 

0.50 

1 

c-1 ,2-Dichloroethene 

ND 

0.50 

1 

Bromoform 

ND 

0.50 

1 

t-1,2-Dichloroethene 

ND 

0.50 

1 

Bromomethane 

ND 

0.50 

1 

1,2-Dichloropropane 

ND 

0.50 

1 

Carbon  T  etrachloride 

ND 

0.50 

1 

c-1 ,3-Dichloropropene 

ND 

0.50 

1 

Chlorobenzene 

ND 

0.50 

1 

t-1,3-Dichloropropene 

ND 

0.50 

1 

Chloroethane 

ND 

0.50 

1 

Methylene  Chloride 

ND 

0.50 

1 

Chloroform 

ND 

0.50 

1 

1,1,1 ,2-T  etrachloroethane 

ND 

0.50 

1 

Dibromochloromethane 

ND 

0.50 

1 

1 ,1 ,2,2-T  etrachloroethane 

ND 

0.50 

1 

1 ,2-Dibromoethane 

ND 

0.50 

1 

Tetrachloroethene 

ND 

0.50 

1 

1 ,2-Dichlorobenzene 

ND 

0.50 

1 

1 , 1 , 1  -T  richloroethane 

ND 

0.50 

1 

1 ,3-Dichlorobenzene 

ND 

0.50 

1 

1 , 1 ,2-T  richloro-1 ,2,2-T  rifluoroethane 

ND 

0.50 

1 

1 ,4-Dichlorobenzene 

ND 

0.50 

1 

1,1,2-Trichloroethane 

ND 

0.50 

1 

Dichlorodifluoromethane 

ND 

0.50 

1 

Trichloroethene 

8.3 

0.50 

1 

1,1-Dichloroethane 

ND 

0.50 

1 

T  richlorofluoromethane 

ND 

0.50 

1 

1,2-Dichloroethane 

ND 

0.50 

1 

Vinyl  Chloride 

ND 

0.50 

1 

1,1-Dichloroethene 

ND 

0.50 

1 

Surroaates: 

RFC  (%) 

Control 

Qual 

Surroaates: 

REC  1%) 

Control 

Qual 

Limits 

Limits 

1 ,2-Dichloroethane-d4 

111 

73-157 

Dibromofluoromethane 

112 

82-142 

Toluene-d8 

100 

82-112 

1 ,4-Bromofluorobenzene 

88 

75-105 

Method  Blank 

099-10-025-337 

N/A  Aqueous 

GC/MS  L 

06/21/07 

06/22/07 

070621 L02 

Parameter 

Result 

RL 

DF 

Qual 

Parameter 

Result 

RL 

DF 

Bromodichloromethane 

ND 

0.50 

1 

c-1 ,2-Dichloroethene 

ND 

0.50 

1 

Bromoform 

ND 

0.50 

1 

t-1 ,2-Dichloroethene 

ND 

0.50 

1 

Bromomethane 

ND 

0.50 

1 

1 ,2-Dichloropropane 

ND 

0.50 

1 

Carbon  Tetrachloride 

ND 

0.50 

1 

c-1 ,3-Dichloropropene 

ND 

0.50 

1 

Chlorobenzene 

ND 

0.50 

1 

t-1 ,3-Dichloropropene 

ND 

0.50 

1 

Chloroethane 

ND 

0.50 

1 

Methylene  Chloride 

ND 

0.50 

1 

Chloroform 

ND 

0.50 

1 

1 ,1 ,1 ,2-T etrachloroethane 

ND 

0.50 

1 

Dibromochloromethane 

ND 

0.50 

1 

1 ,1 ,2,2-T etrachloroethane 

ND 

0.50 

1 

1,2-Dibromoethane 

ND 

0.50 

1 

Tetrachloroethene 

ND 

0.50 

1 

1 ,2-Dichlorobenzene 

ND 

0.50 

1 

1 ,1 ,1-T  richloroethane 

ND 

0.50 

1 

1 ,3-Dichlorobenzene 

ND 

0.50 

1 

1 , 1 ,2-T  richloro- 1 ,2 ,2-T  rifluoroethane 

ND 

0.50 

1 

1,4-Dichlorobenzene 

ND 

0.50 

1 

1 , 1 ,2-T  richloroethane 

ND 

0.50 

1 

Dichlorodifluoromethane 

ND 

0.50 

1 

T  richloroethene 

ND 

0.50 

1 

1,1-Dichloroethane 

ND 

0.50 

1 

T  richlorofluoromethane 

ND 

0.50 

1 

1,2-Dichloroethane 

ND 

0.50 

1 

Vinyl  Chloride 

ND 

0.50 

1 

1,1-Dichloroethene 

ND 

0.50 

1 

Surroaates: 

REC  (%) 

Control 

Qual 

Surroaates: 

REC (%) 

Control 

Limits 

Limits 

1 ,2-Dichloroethane-d4 

108 

73-157 

Dibromofluoromethane 

107 

82-142 

T  oluene-d8 

101 

82-112 

1 ,4-Bromofluorobenzene 

90 

75-105 

a  r\L  -  r\t 

IWAKm 


RL  -  Reporting  Limit  ,  DF  -  Dilution  Factor  ,  Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427  •  TEL:(714)  895-5494  •  FAX:  (714)  894-7501 


^  alscience 

environmental  Analytical  Report 

aboratories,  Inc. 


Aerojet  Environmental  Remediation 

PO  Box  13222,  MS-5519 

Sacramento,  CA  95813-6000 

Project:  IRCTS/42060  QT4 

Date  Received: 

Work  Order  No: 
Preparation: 

Method: 

12/22/06 

06-12-1442 

N/A 

EPA  314.0 

Page  1  of  1 

Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Date 

Prepared 

Date 

Analyzed 

QC  Batch  ID 

WNN-MW1 

:B  ■'* 

06-12-1442-1 

12/14/06 

Aqueous 

N/A 

01/02/07 

070102L03 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Perchlorate 

6.8 

4.0 

1 

ug/L 

STSW166 

06-12-1442-2 

12/14/06 

Aqueous 

N/A 

01/02/07 

070102L03 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Perchlorate 

420 

40 

10 

ug/L 

Method  Blank 

099-05-203-528 

N/A 

Aqueous 

N/A 

01/03/07 

070102L03 

Parameter 

Result 

RL 

2E 

Qual 

Units 

Perchlorate 

ND 

4.0 

1 

ug/L 

DF  -  Dilution  Factor 


Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427  •  TEL:(714)  895-5494 


FAX:  (714)  894-7501 
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^ _alscience 

Sm^nvironrnental  Analytical  Report 

am  aboratories,  Inc. 


Aerojet  Environmental  Remediation 

PO  Box  13222,  MS-5519 

Sacramento,  CA  95813-6000 

Project:  IRCTS/42060  QT4 

Date  Received: 

Work  Order  No: 

Preparation: 

Method: 

Units: 

12/22/06 
06-12-1442 
EPA  5030B 

EPA  8260B 
ug/L 

Page  1  of  2 

Lab  Sample 

Date  M  . 

Date 

Date 

Client  Sample  Number 

Number 

Collected  Matrix 

Prepared  Analyzed 

QC  Batch  ID 

WNN-MW1 

./  '  '  ' 

. 

06-12-1442-1 

12/14/06  Aqueous 

12/22/06  12/22/06 

061222L01 

Parameter 

Result 

EL 

DF 

Qual 

Parameter 

Result 

EL 

EE  Qua! 

Bromodichloromethane 

ND 

0.50 

1 

c-1 ,2-Dichloroethene 

ND 

0.50 

1 

Bromoform 

ND 

0.50 

1 

t-1 ,2-Dichloroethene 

ND 

0.50 

1 

Bromomethane 

ND 

0.50 

1 

1 ,2-Dichloropropane 

ND 

0.50 

1 

Carbon  Tetrachloride 

ND 

0.50 

1 

c-1 ,3-Dichloropropene 

ND 

0.50 

1 

Chlorobenzene 

ND 

0.50 

1 

t-1 ,3-Dichloropropene 

ND 

0.50 

1 

Chloroethane 

ND 

0.50 

1 

Methylene  Chloride 

ND 

0.50 

1 

Chloroform 

ND 

0.50 

1 

1,1,1 ,2-T  etrachloroethane 

ND 

0.50 

1 

Dibromochlorometha  ne 

ND 

0.50 

1 

1,1 ,2,2-T  etrachloroethane 

ND 

0.50 

1 

1 ,2-Dibromoethane 

ND 

0.50 

1 

Tetrachloroethene 

ND 

0.50 

1 

1 ,2-Dichlorobenzene 

ND 

0.50 

1 

1 ,1 ,1-T  richloroethane 

ND 

0.50 

1 

1 ,3-Dichlorobenzene 

ND 

0.50 

1 

1 ,1 ,2-T  richloro-1 ,2,2-T  rifluoroethane  ND 

0.50 

1 

1 ,4-Dichlorobenzene 

ND 

0.50 

1 

1,1,2-Trichloroethane 

ND 

0.50 

1 

Dichlorodifluoromethane 

ND 

0.50 

1 

T  richloroethene 

6.0 

0.5 

1 

1,1-Dichloroethane 

ND 

0.50 

1 

T  richlorofluoromethane 

ND 

0.50 

1 

1,2-Dichloroethane 

ND 

0.50 

1 

Vinyl  Chloride 

ND 

0.50 

1 

1,1-Dichloroethene 

ND 

0.50 

1 

Surroaates: 

REC  (%) 

Control 

Qual 

Surroaates: 

REC  (%) 

Control 

Qual 

Limits 

Limits 

1 ,2-Dichloroethane-d4 

115 

77-137 

Dibromofluoromethane 

114 

75-141 

T  oluene-d8 

104 

87-111 

1 ,4-Bromofluorobenzene 

85 

71-107 

STSW166 

06-12-1442-2 

12/14/06  Aqueous 

12/22/06  12/22/06 

061222L01 

Parameter 

Result 

EL 

DF 

Qual 

Parameter 

Result 

EL 

DF  Qual 

Bromodichloromethane 

ND 

0.50 

1 

c-1 ,2-Dichloroethene 

ND 

0.50 

1 

Bromoform 

ND 

0.50 

1 

t-1 ,2-Dichloroethene 

ND 

0.50 

1 

Bromomethane 

ND 

0.50 

1 

1 ,2-Dichloropropane 

ND 

0.50 

1 

Carbon  Tetrachloride 

ND 

0.50 

1 

c-1 ,3-Dichloropropene 

ND 

0.50 

1 

Chlorobenzene 

ND 

0.50 

1 

t-1 ,3-Dichloropropene 

ND 

0.50 

1 

Chloroethane 

ND 

0.50 

1 

Methylene  Chloride 

ND 

0.50 

1 

Chloroform 

ND 

0.50 

1 

1,1,1 ,2-T  etrachloroethane 

ND 

0.50 

1 

Dibromochloromethane 

ND 

0.50 

1 

1,1 ,2,2-T  etrachloroethane 

ND 

0.50 

1 

1 ,2-Dibromoethane 

ND 

0.50 

1 

Tetrachloroethene 

ND 

0.50 

1 

1 ,2-Dichlorobenzene 

ND 

0.50 

1 

1,1,1-Trichloroethane 

ND 

0.50 

1 

1 ,3-Dichlorobenzene 

ND 

0.50 

1 

1 ,1 ,2-T  richloro-1 ,2,2-T  rifluoroethane  ND 

0.50 

1 

1 ,4-Dichlorobenzene 

ND 

0.50 

1 

1,1,2-Trichloroethane 

ND 

0.50 

1 

Dichlorodifluoromethane 

ND 

0.50 

1 

T  richloroethene 

4.4 

0.5 

1 

1,1-Dichloroethane 

ND 

0.50 

1 

T  richlorofluoromethane 

ND 

0.50 

1 

1 ,2-Dichloroethane 

ND 

0.50 

1 

Vinyl  Chloride 

ND 

0.50 

1 

1,1-Dichloroethene 

ND 

0.50 

1 

Surroqates: 

REC  (%) 

Control 

Qual 

Surroaates: 

REC  (%) 

Control 

Qual 

Limits 

Limits 

1 ,2-Dichloroethane-d4 

115 

77-137 

Dibromofluoromethane 

111 

75-141 

Toluene-d8 

103 

87-111 

1 ,4-Bromofluorobenzene 

87 

71-107 

RL  -  Reporting  Limit  ,  DF  -  Dilution  Factor  ,  Qual  -  Qualifiers 
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m  alscience 

M&  nviron mental  Analytical  Report 

^  aboratories,  Inc. 


Aerojet  Environmental  Remediation 

Date  Received: 

06/15/07 

PO  Box  13222,  MS-5519 

Work  Order  No: 

07-06-1143 

Sacramento,  CA  9581 3-6000 

Preparation: 

N/A 

Method: 

EPA  314.0 

Project:  IRCTS  /  42060  QT2 

Page  1  of  1 

Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed  QC  Batch  ID 

STSW  100C 

07-06-1143-1 

06/14/07 

Aqueous 

1C  6 

N/A 

06/15/07  07061 5L02 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Perchlorate 

ND 

4.0 

1 

ug/L 

STSW  100B 

07-06-1143-2 

06/14/07 

Aqueous 

1C  6 

N/A 

06/15/07  07061 5L02 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Perchlorate 

14 

4.0 

1 

ug/L 

STSW100A 

07-06-1143-3 

06/14/07 

Aqueous 

1C  6 

N/A 

06/15/07  07061 5L02 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Perchlorate 

41 

4.0 

1 

ug/L 

WNN-MW-1 

07-06-1143-4 

06/14/07 

Aqueous 

1C  6 

N/A 

06/15/07  07061 5L02 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Perchlorate 

40 

4.0 

1 

ug/L 

Method  Blank 

099-05-203-604 

N/A 

Aqueous 

1C  6 

N/A 

06/15/07  07061 5L02 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Perchlorate 

ND 

4.0 

1 

ug/L 

DF  -  Dilution  Factor 


Qual  -  Qualifiers 


7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427  •  TEL:(714)  895-5494  •  FAX:  (714)  894-7501 
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^  alscience 

^ environmental  Analytical  Report 

am  aboratories,  Inc. 


Aerojet  Environmental  Remediation 

PO  Box  13222,  MS-5519 

Sacramento,  CA  95813-6000 

Project:  IRCTS  /  42060  QT2 

Date  Received: 
Work  Order  No: 
Preparation: 
Method: 

Units: 

06/15/07 

07-06-1143 
EPA  5030B 

EPA  8260B 
ug/L 

Page  2  of  4 

Lab  Sample 

Date 

Date 

Date 

Client  Sample  Number 

Number 

Collected  Matrlx 

Instrument 

Prepared 

Analyzed  QC  Batch  ID 

STSW100A 

07-06-1143-3 

06/14/07  Aqueous 

GC/MS  L 

06/20/07 

06/20/07  070620L02 

Parameter 

Result 

RL 

DF 

Qual 

Parameter 

Result 

RL 

DF  Qual 

Bromodichloromethane 

ND 

0.50 

1 

c-1 ,2-Dichloroethene 

0.73 

0.50 

1 

Bromoform 

ND 

0.50 

1 

t-1,2-Dichloroethene 

ND 

0.50 

1 

Bromomethane 

ND 

0.50 

1 

1 ,2-Dichloropropane 

ND 

0.50 

1 

Carbon  Tetrachloride 

ND 

0.50 

1 

c-1 ,3-Dichloropropene 

ND 

0.50 

1 

Chlorobenzene 

ND 

0.50 

1 

t-1 ,3-Dichloropropene 

ND 

0.50 

1 

Chloroethane 

ND 

0.50 

1 

Methylene  Chloride 

ND 

0.50 

1 

Chloroform 

ND 

0.50 

1 

1,1,1 ,2-T  etrachloroethane 

ND 

0.50 

1 

Dibromochloromethane 

ND 

0.50 

1 

1,1,2,2-Tetrachloroethane 

ND 

0.50 

1 

1 ,2-Dibromoethane 

ND 

0.50 

1 

Tetrachloroethene 

ND 

0.50 

1 

1 ,2-Dichlorobenzene 

ND 

0.50 

1 

1 ,1 ,1-T  richloroethane 

ND 

0,50 

1 

1,3-Dichlorobenzene 

ND 

0.50 

1 

1 ,1 ,2-Trichloro-1 ,2,2-T  rifluoroethane 

ND 

0.50 

1 

1 ,4-Dichlorobenzene 

ND 

0.50 

1 

1,1,2-Trichloroethane 

ND 

0.50 

1 

Dichlorodifluoromethane 

ND 

0.50 

1 

Trichloroethene 

35 

0.50 

1 

1,1-Dichloroethane 

ND 

0.50 

1 

T  richlorofluoromethane 

ND 

0.50 

1 

1 ,2-Dichloroethane 

ND 

0.50 

1 

Vinyl  Chloride 

ND 

0.50 

1 

1,1-Dichloroethene 

ND 

0.50 

1 

Surroqates: 

REC  f%) 

Control 

Qual 

Surroaates: 

REC  (%) 

Control 

Qual 

Limits 

Limits 

1 ,2-Dichloroethane- d4 

113 

73-157 

Dibromofluoromethane 

111 

82-142 

Toluene-d8 

101 

82-112 

1 ,4-Bromofluorobenzene 

92 

75-105 

WNN-MW-1 

07-06-1143-4 

06/14/07  Aqueous 

GC/MS  CC 

06/20/07 

06/21/07  070620L02 

Parameter 

Result 

RL 

BE 

Qual 

Parameter 

Result 

RL 

DF  Qua] 

Bromodichloromethane 

ND 

0.50 

1 

c-1 ,2-Dichloroethene 

ND 

0.50 

1 

Bromoform 

ND 

0.50 

1 

t-1 ,2-Dichloroethene 

ND 

0.50 

1 

Bromomethane 

ND 

0.50 

1 

1 ,2-Dichloropropane 

ND 

0.50 

1 

Carbon  Tetrachloride 

ND 

0.50 

1 

c-1 ,3-Dichloropropene 

ND 

0.50 

1 

Chlorobenzene 

ND 

0.50 

1 

t-1 ,3-Dichloropropene 

ND 

0.50 

1 

Chloroethane 

ND 

0.50 

1 

Methylene  Chloride 

ND 

0.50 

1 

Chloroform 

ND 

0.50 

1 

1,1,1 ,2-T  etrachloroethane 

ND 

0.50 

1 

Dibromochloromethane 

ND 

0.50 

1 

1 ,1 ,2,2-Tetrachloroethane 

ND 

0.50 

1 

1 ,2-Dibromoethane 

ND 

0.50 

1 

Tetrachloroethene 

ND 

0.50 

1 

1,2-Dichlorobenzene 

ND 

0.50 

1 

1 , 1 , 1  -T  richloroethane 

ND 

0.50 

1 

1 ,3-Dichlorobenzene 

ND 

0.50 

1 

1 ,1 ,2-T  richloro-1 ,2,2-T  rifluoroethane 

ND 

0.50 

1 

1,4-Dichlorobenzene 

ND 

0.50 

1 

1 ,1 ,2-T  richloroethane 

ND 

0.50 

1 

Dichlorodifluoromethane 

ND 

0.50 

1 

Trichloroethene 

8.7 

0.50 

1 

1,1-Dichloroethane 

ND 

0.50 

1 

T  richlorofluoromethane 

ND 

0.50 

1 

1,2-Dichloroethane 

ND 

0.50 

1 

Vinyl  Chloride 

ND 

0.50 

1 

1,1-Dichloroethene 

ND 

0.50 

1 

Surroaates: 

REC  1%) 

Control 

Qual 

Surroaates: 

REC  (%) 

Control 

Qual 

Limits 

Limits 

1 ,2-Dichloroethane-d4 

103 

73-157 

Dibromofluoromethane 

101 

82-142 

Toluene-d8 

100 

82-112 

1 ,4-Bromofluorobenzene 

96 

75-105 

RL  -  Reporting  Limit  ,  DF  -  Dilution  Factor  ,  Qual  -  Qualifiers 
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alscience 

Environmental  Analytical  Report 

Mm  aboratories,  Inc. 


Aerojet  Environmental  Remediation 
POBox  13222,  MS-5519 

Sacramento,  CA  95813-6000 

Project:  IRCTS  /  42060  QT2 

Date  Received: 

Work  Order  No: 

Preparation: 

Method: 

06/20/07 

07-06-1502 

N/A 

EPA  314.0 

Page  1  of  1 

Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed  QC  Batch  ID 

STSW 126B 

07-06-1502-1 

06/19/07 

Aqueous 

1C  6 

N/A 

06/21/07  070621 L02 

Parameter 

Result 

SL 

DF 

Qual 

Units 

Perchlorate 

ND 

4.0 

1 

ug/L 

STSW126A 

07-06-1502-2 

06/19/07 

Aqueous 

1C  6 

N/A 

06/21/07  070621 L02 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Perchlorate 

ND 

4.0 

1 

ug/L 

STSW  38C 

07-06-1502-3 

06/19/07 

Aqueous 

1C  6 

N/A 

06/21/07  070621 L02 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Perchlorate 

18 

4.0 

1 

ug/L 

STSW  38B 

07-06-15024 

06/19/07 

Aqueous 

1C  6 

N/A 

06/21/07  070621 L02 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Perchlorate 

ND 

4.0 

1 

ug/L 

STSW  38A 

07-06-1502-5 

06/19/07 

Aqueous 

1C  6 

N/A 

06/21/07  070621 L02 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Perchlorate 

ND 

4.0 

1 

ug/L 

Method  Blank 

099-05-203-611 

N/A 

Aqueous 

1C  6 

N/A 

06/21/07  070621 L02 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Perchlorate 

ND 

4.0 

1 

ug/L 

.  RL  -  Re 

IwLkka 


RL  -  Reporting  Limit  ,  DF  -  Dilution  Factor  ,  Qual  -  Qualifiers 

7440  Lincoln  Way,  Garden  Grove,  CA  92841-1427 


TEL:(714)  895-5494  •  FAX:  (714)  894-7501 
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alscience 

Environmental  Analytical  Report 

Sm  aboratories,  Inc. 


Aerojet  Environmental  Remediation 

PO  Box  13222,  MS-5519 

Sacramento,  CA  95813-6000 

Project:  IRCTS  /  42060  QT2 

Date  Received: 

Work  Order  No: 

Preparation: 

Method: 

Units: 

06/20/07 
07-06-1502 
EPA  5030B 

EPA  8260B 
ug/L 

Page  3  of  4 

Lab  Sample 

Date 

Date 

Date 

Client  Sample  Number 

Number 

Collected  Matrix 

Instrument  prepared 

Analyzed  uc  batch  ID 

STSW  38A 

07-06-1502-5 

06/19/07  Aqueous 

GC/MSL  06/21/07  06/22/07  070621 L02 

Parameter 

Result 

RL 

EE 

Qual 

Parameter 

Result 

RL 

DF  Qual 

Bromodichlorometbane 

ND 

0.50 

1 

c-1 ,2-Dichloroethene 

ND 

0.50 

1 

Bromoform 

ND 

0.50 

1 

t-1 ,2-Dichloroethene 

ND 

0.50 

1 

Bromomethane 

ND 

0.50 

1 

1,2-Dichloropropane 

ND 

0.50 

1 

Carbon  T  etrachloride 

ND 

0.50 

1 

c-1 ,3-Dichloropropene 

ND 

0.50 

1 

Chlorobenzene 

ND 

0.50 

1 

t-1 ,3-Dichloropropene 

ND 

0.50 

1 

Chloroethane 

ND 

0.50 

1 

Methylene  Chloride 

ND 

0.50 

1 

Chloroform 

ND 

0.50 

1 

1,1,1 ,2-Tetrachloroethane 

ND 

0.50 

1 

Dibromochloromethane 

ND 

0.50 

1 

1 , 1 ,2,2-T  etrachloroethane 

ND 

0.50 

1 

1,2-Dibromoethane 

ND 

0.50 

1 

Tetrachloroethene 

ND 

0.50 

1 

1 ,2-Dichlorobenzene 

ND 

0,50 

1 

1 , 1 , 1  -T  richloroethane 

ND 

0.50 

1 

1 ,3- Dichlorobenzene 

ND 

0.50 

1 

1 ,1 ,2-T  richloro-1 ,2,2-T  rifluoroethane  ND 

0.50 

1 

1 ,4-Dichlorobenzene 

ND 

0.50 

1 

1 , 1 ,2-T  richloroethane 

ND 

0.50 

1 

Dichlorodifluoromethane 

ND 

0.50 

1 

Trichloroethene 

45 

1.0 

2 

1 ,1-Dichloroethane 

ND 

0.50 

1 

T  richlorofluoromethane 

ND 

0.50 

1 

1 ,2-Dichloroethane 

ND 

0.50 

1 

Vinyl  Chloride 

ND 

0.50 

1 

1,1-Dichloroethene 

ND 

0.50 

1 

Surrogates: 

REC  (%) 

Control 

Qual 

Surrogates: 

REC  (%l 

Control 

Qual 

Limits 

Limits 

1 ,2-Dichloroethane-d4 

112 

73-157 

Dibromofluoromethane 

110 

82-142 

T  oluene-d8 

102 

82-112 

1 ,4-Bromofluorobenzene 

89 

75-105 

Method  Blank 

099-10-025-337 

N/A  Aqueous 

GC/MS  L  06/21/07 

06/22/07  070621 L02 

Parameter 

Result 

RL 

DF 

Qual 

Parameter 

Result 

RL 

DF  Qua! 

Bromodichloromethane 

ND 

0.50 

1 

c-1 ,2-Dichloroethene 

ND 

0.50 

1 

Bromoform 

ND 

0.50 

1 

t-1,2-Dichloroethene 

ND 

0.50 

1 

Bromomethane 

ND 

0.50 

1 

1,2-Dichloropropane 

ND 

0.50 

1 

Carbon  T  etrachloride 

ND 

0.50 

1 

c-1 ,3-Dichloropropene 

ND 

0.50 

1 

Chlorobenzene 

ND 

0.50 

1 

t-1 ,3-Dichloropropene 

ND 

0.50 

1 

Chloroethane 

ND 

0.50 

1 

Methylene  Chloride 

ND 

0.50 

1 

Chloroform 

ND 

0.50 

1 

1 ,1 , 1 ,2-T  etrachloroethane 

ND 

0.50 

1 

Dibromochloromethane 

ND 

0.50 

1 

1 ,1 ,2,2-Tetrachloroethane 

ND 

0.50 

1 

1,2-Dibromoethane 

ND 

0.50 

1 

Tetrachloroethene 

ND 

0.50 

1 

1 ,2-Dichlorobenzene 

ND 

0.50 

1 

1,1,1-Trichloroethane 

ND 

0.50 

1 

1 ,3-Dichlorobenzene 

ND 

0.50 

1 

1,1 ,2-T  richloro-1 ,2,2-T  rifluoroethane  ND 

0.50 

1 

1 ,4-Dichlorobenzene 

ND 

0.50 

1 

1,1,2-T richloroethane 

ND 

0.50 

1 

Dichlorodifluoromethane 

ND 

0.50 

1 

Trichloroethene 

ND 

0.50 

1 

1,1-Dichloroethane 

ND 

0.50 

1 

T  richlorofluoromethane 

ND 

0.50 

1 

1,2-Dichloroethane 

ND 

0.50 

1 

Vinyl  Chloride 

ND 

0.50 

1 

1,1-Dichloroethene 

ND 

0.50 

1 

Surrogates: 

REC  (%1 

Control 

Qual 

Surrogates: 

REC  f%) 

Control 

Qual 

Limits 

Limits 

1 ,2-Dichloroethane-d4 

108 

73-157 

Dibromofluoromethane 

107 

82-142 

T  oluene-d8 

101 

82-112 

1 ,4-Bromofluorobenzene 

90 

75-105 

RL  -  Reporting  Limit  ,  DF  -  Dilution  Factor  ,  Qual  -  Qualifiers 
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Client  Sample  Number 

Lab  Sample 
Number 

Date 

Collected 

Matrix 

Instrument 

Date 

Prepared 

Date 

Analyzed  QC  Batch  ID 

STSW  39C 

07-06-0617-1 

06/06/07 

Aqueous 

1C  6 

N/A 

06/11/07  07061 1L01 

Parameter 

Result 

EL 

DF 

Qual 

Units 

Perchlorate 

740 

40 

10 

ug/L 

STSW  39B 

07-06-0617-2 

06/06/07 

Aqueous 

1C  6 

N/A 

06/11/07  07061 1L01 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Perchlorate 

890 

80 

20 

ug/L 

STSW  39A 

07-06-0617-3 

06/06/07 

Aqueous 

1C  6 

N/A 

06/11/07  070611L01 

Parameter 

Result 

RL 

df 

Qual 

Units 

Perchlorate 

3700 

800 

200 

ug/L 

STSW  123C 

07-06-0617-4 

06/06/07 

Aqueous 

1C  6 

N/A 

06/11/07  07061 1L01 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Perchlorate 

ND 

4.0 

1 

ug/L 

STSW  123A 

07-06-0617-5 

06/06/07 

Aqueous 

1C  6 

N/A 

06/11/07  07061 1L01 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Perchlorate 

ND 

4.0 

1 

ug/L 

STSW123B 

07-06-0617-6 

06/06/07 

Aqueous 

1C  6 

N/A 

06/11/07  07061 1L01 

Parameter 

Result 

RL 

DF 

Qual 

Units 

Perchlorate 

ND 

4.0 

1 

ug/L 

.  RL  -  Re 
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Method: 

Units: 

06/08/07 

07-06-0617 
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Page  1  of  4 

Lab  Sample 

Date 

Date 

Date 

Client  Sample  Number 

Number 

Collected  Matrix 

Instrument 

Prepared 

1  Analyzed  ^  Batcn  1 1-J 

STSW  39C 

07-06-0617-1 

06/06/07  Aqueous 

GC/MS  L 

06/13/07  06/13/07  07061 3L01 

Parameter 

Result 

RL 

DF 

Qual 

Parameter 

Result 

RL 

DF  Qual 

Bromodichloromethane 

ND 

0.50 

1 

c-1 ,2-Dichloroethene 

ND 

0.50 

1 

Bromoform 

ND 

0.50 

1 

t-1 ,2-Dichloroethene 

ND 

0.50 

1 

Bromomethane 

ND 

0.50 

1 

1,2-Dichloropropane 

ND 

0.50 

1 

Carbon  T  etrachloride 

ND 

0.50 

1 

c-1 ,3-Dichloropropene 

ND 

0.50 

1 

Chlorobenzene 

ND 

0.50 

1 

t-1 ,3-Dichloropropene 

ND 

0.50 

1 

Chloroethane 

ND 

0.50 

1 

Methylene  Chloride 

ND 

0.50 

1 

Chloroform 

ND 

0.50 

1 

1,1,1 ,2-T  etrachloroethane 

ND 

0.50 

1 

Dibromochloromethane 

ND 

0.50 

1 

1 , 1 ,2,2-T  etrachloroethane 

ND 

0.50 

1 

1,2-Dibromoethane 

ND 

0.50 

1 

Tetrachloroethene 

ND 

0.50 

1 

1 ,2-Dichlorobenzene 

ND 

0.50 

1 

1,1,1-Trichloroethane 

ND 

0.50 

1 

1 ,3-Dichlorobenzene 

ND 

0.50 

1 

1 ,1 ,2-T  richloro-1 ,2,2-T  rifluoroethane 

ND 

0.50 

1 

1 ,4-Dichlorobenzene 

ND 

0.50 

1 

1 ,1 ,2-T  richloroethane 

ND 

0.50 

1 

D  i  ch  1  orod  ifl  u  oromethane 

ND 

0.50 

1 

Trichloroethene 

ND 

0.50 

1 

1,1-Dichloroethane 

ND 

0.50 

1 

T  richlorofluoromethane 

ND 

0.50 

1 

1,2-Dichloroethane 

ND 

0.50 

1 

Vinyl  Chloride 

ND 

0.50 

1 

1,1-Dichloroethene 

ND 

0.50 

1 

Surrogates: 

RECj%.) 

Control 

Qual 

Surroaates: 

REC  (%) 

Control 

Qual 

Limits 

Limits 

1 ,2-Dichloroethane-d4 

105 

73-157 

Dibromofluoromethane 

106 

82-142 

Toluene-d8 

101 

82-112 

1 ,4-Bromofluorobenzene 

91 

75-105 

STSW  39B 

07-06-0617-2 

06/06/07  Aqueous 

GC/MS  L 

06/13/07 

’  06/13/07  070613L01 

Parameter 

Result 

RL 

DF 

Qual 

Parameter 

Result 

RL 

DF  Qua! 

Bromodichloromethane 

ND 

0.50 

1 

c-1 ,2-Dichloroethene 

ND 

0.50 

1 

Bromoform 

ND 

0.50 

1 

t-1 ,2-Dichloroethene 

ND 

0.50 

1 

Bromomethane 

ND 

0.50 

1 

1 ,2-Dichloropropane 

ND 

0.50 

1 

Carbon  Tetrachloride 

ND 

0.50 

1 

c-1 ,3-Dichloropropene 

ND 

0.50 

1 

Chlorobenzene 

ND 

0.50 

1 

t-1 ,3-Dichloropropene 

ND 

0.50 

1 

Chloroethane 

ND 

0.50 

1 

Methylene  Chloride 

ND 

0.50 

1 

Chloroform 

ND 

0.50 

1 

1,1,1 ,2-T  etrachloroethane 

ND 

0.50 

1 

Dibromochloromethane 

ND 

0.50 

1 

1 , 1 ,2,2-T  etrachloroethane 

ND 

0.50 

1 

1 ,2-Dibromoethane 

ND 

0.50 

1 

Tetrachloroethene 

ND 

0.50 

1 

1 ,2-Dichlorobenzene 

ND 

0.50 

1 

1 , 1 , 1  -T  richloroethane 

ND 

0.50 

1 

1,3-Dichlorobenzene 

ND 

0.50 

1 

1 ,1 ,2-T  richloro-1 ,2,2-T  rifluoroethane 

ND 

0.50 

1 

1 ,4-Dichlorobenzene 

ND 

0.50 

1 

1 ,1 ,2-T  richloroethane 

ND 

0.50 

1 

Dichlorodifluoromethane 

ND 

0.50 

1 

T  richloroethene 

2.8 

0.50 

1 

1,1-Dichloroethane 

ND 

0.50 

1 

T  richlorofluoromethane 

ND 

0.50 

1 

1,2-Dichloroethane 

ND 

0.50 

1 

Vinyl  Chloride 

ND 

0.50 

1 

1,1-Dichloroethene 

ND 

0.50 

1 

Surrogates: 

REC  (%) 

Control 

Qual 

Surroaates: 

REC  (%) 

Control 

Qual 

Limits 

Limits 

1 ,2-Dichloroethane-d4 

106 

73-157 

Dibromofluoromethane 

105 

82-142 

T  oluene-d8 

102 

82-112 

1 ,4-Bromofluorobenzene 

94 

75-105 

RL  -  Reporting  Limit  ,  DF  -  Dilution  Factor  ,  Qual  -  Qualifiers 
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Date  Received: 
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Preparation: 

Method: 

Units: 

06/08/07 
07-06-0617 
EPA  5030B 

EPA  8260B 
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Lab  Sample 

Date 

Date 

Date 

Client  Sample  Number 

Number 

Collected  Matrix 

Instrument 

Prepared 

Analyzed  ID 

STSW  39A 

07-06-0617-3 

06/06/07  Aqueous 

GC/MS  L 

06/13/07 

06/13/07  07061 3L01 

Parameter 

Result 

RL 

DF 

Qual 

Parameter 

Result 

RL 

DF  Qua! 

Bromodichloromethane 

ND 

0.50 

1 

c-1 ,2-Dichloroethene 

ND 

0.50 

1 

3romoform 

ND 

0.50 

1 

t-1 ,2-Dichloroethene 

ND 

0.50 

1 

3romomethane 

ND 

0.50 

1 

1 ,2-Dichloropropane 

ND 

0.50 

1 

Carbon  Tetrachloride 

ND 

0.50 

1 

c-1 ,3-Dichloropropene 

ND 

0.50 

1 

Chlorobenzene 

ND 

0.50 

1 

t-1 ,3-Dichloropropene 

ND 

0.50 

1 

Chloroethane 

ND 

0.50 

1 

Methylene  Chloride 

ND 

0.50 

1 

Chloroform 

23 

0.50 

1 

1,1,1 ,2-T  etrachloroethane 

ND 

0.50 

1 

Dibromochloromethane 

ND 

0.50 

1 

1,1 ,2,2-Tetrachloroethane 

ND 

0.50 

1 

1,2-Dibromoethane 

ND 

0.50 

1 

Tetrachloroethene 

ND 

0.50 

1 

1 ,2-Dichlorobenzene 

ND 

0.50 

1 

1,1,1-Trichloroethane 

ND 

0.50 

1 

1 ,3-Dichlorobenzene 

ND 

0.50 

1 

1 ,1 ,2-T  richloro-1 ,2,2-T  rifluoroethane 

ND 

0.50 

1 

1 ,4-Dichlorobenzene 

ND 

0.50 

1 

1 ,1 ,2-T  richloroethane 

ND 

0.50 

1 

Dichlorodifluoromethane 

ND 

0.50 

1 

Trichloroethene 

30 

0.50 

1 

1,1-Dichloroethane 

ND 

0.50 

1 

T  richlorofluoromethane 

ND 

0.50 

1 

1,2-Dichloroethane 

ND 

0.50 

1 

Vinyl  Chloride 

ND 

0.50 

1 

1,1-Dichloroethene 

ND 

0.50 

1 

Surroqates: 

REC  (%) 

Control 

Qual 

Surroaates: 

REC  (%) 

Control 

Qual 

Limits 

Limits 

1 ,2-Dichloroethane-d4 

112 

73-157 

Dibromofluoromethane 

106 

82-142 

Toluene-d8 

102 

82-112 

1 ,4-Bromofluorobenzene 

94 

75-105 

STSW  123C 

07-06-0617-4 

06/06/07  Aqueous 

GC/MS  L 

06/13/07  06/13/07  07061 3L01 

Parameter 

Result 

RL 

BE 

Qual 

Parameter 

Result 

RL 

DF  Qua! 

Bromodichloromethane 

ND 

0.50 

1 

c-1 ,2-Dichloroethene 

ND 

0.50 

1 

3romoform 

ND 

0.50 

1 

t-1,2-Dichloroethene 

ND 

0.50 

1 

3romomethane 

ND 

0.50 

1 

1,2-Dichloropropane 

ND 

0.50 

1 

Carbon  T  etrachloride 

ND 

0.50 

1 

c-1 ,3-Dichloropropene 

ND 

0.50 

1 

Chlorobenzene 

ND 

0.50 

1 

t-1 ,3-Dichloropropene 

ND 

0.50 

1 

Chloroethane 

ND 

0.50 

1 

Methylene  Chloride 

ND 

0.50 

1 

Chloroform 

ND 

0.50 

1 

1,1,1 ,2-T  etrachloroethane 

ND 

0.50 

1 

Dibromochloromethane 

ND 

0.50 

1 

1,1,2,2-Tetrachloroethane 

ND 

0.50 

1 

1 ,2-Dibromoethane 

ND 

0.50 

1 

Tetrachloroethene 

ND 

0.50 

1 

1 ,2-Dichlorobenzene 

ND 

0.50 

1 

1,1 ,1-Trichloroethane 

ND 

0.50 

1 

1 ,3-Dichlorobenzene 

ND 

0.50 

1 

1 ,1 ,2-T  richloro-1, 2, 2-T  rifluoroethane 

ND 

0.50 

1 

1,4-Dichlorobenzene 

ND 

0.50 

1 

1 , 1 ,2-T  richloroethane 

ND 

0.50 

1 

Dichlorodifluoromethane 

ND 

0.50 

1 

T  richloroethene 

1.2 

0.50 

1 

1 ,1-Dichloroethane 

ND 

0.50 

1 

T  richlorofluoromethane 

ND 

0.50 

1 

1 ,2-Dichloroethane 

ND 

0.50 

1 

Vinyl  Chloride 

ND 

0.50 

1 

1,1-Dichloroethene 

ND 

0.50 

1 

Surroqates: 

REC  /%) 

Control 

Qual 

Surroqates: 

REC  (%) 

Control 

Qual 

Limits 

Limits 

1 ,2-Dichloroethane-d4 

110 

73-157 

Dibromofluoromethane 

108 

82-142 

T  oluene-d8 

103 

82-112 

1 ,4-Bromofluorobenzene 

93 

75-105 

RL-  Reporting  Limit  ,  DF  -  Dilution  Factor  ,  Qual  -  Qualifiers 
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1.  INTRODUCTION 

This  appendix  presents  the  results  of  statistical  analysis  of  key  monitoring  parameters  (ORP  and 
perchlorate  concentrations)  to  assess  the  changes  in  these  parameters  resulting  from  the  addition 
of  electron  donor  to  the  subsurface.  Analysis  of  ORP  data  is  presented  in  Section  2  and  analysis 
of  perchlorate  data  is  presented  in  Section  3. 

2.  EVALUATION  OF  ORP  DATA 

A  statistical  evaluation  of  ORP  data  collected  from  two  key  monitoring  wells  along  the 
alignment  of  the  biobarrier  was  conducted:  (1)  MW-1;  and  (2)  STSW-138A.  These  wells  are 
located  along  the  alignment  of  the  biobarrier  and  were  selected  to  represent  areas  that  have  been 
impacted  by  the  amendment  of  electron  donor. 

Data  from  two  different  time  periods  were  evaluated  for  the  statistical  analysis  to  represent 
before  and  during  injection  of  electron  donor.  The  specific  periods  of  time  for  both  MW-1  and 
STSW-138A  were:  (1)  day  -34  to  day  -6  (before  electron  donor  addition);  and  (2)  day  56  to  day 
232  (during  electron  donor  addition).  The  specific  data  used  in  the  analysis  are  show  in  Tables 
D-l  and  D-2. 

The  mean  and  standard  deviation  of  the  ORP  values  from  each  monitoring  well  in  each  of  the 
two  time  periods  were  calculated  and  are  presented  in  Tables  D-l  and  D-2.  In  addition,  a  one- 
tailed  Student’s  t-test  was  conducted  at  a  5%  level  of  significance  and  assuming  equal  sample 
variances.  The  null  hypothesis  of  the  t-test  is  that  the  mean  ORP  value  for  the  time  period 
following  the  amendment  with  electron  donor  was  greater  than  or  equal  to  the  mean  ORP  value 
for  the  time  period  preceding  the  amendment,  or  the  mean  baseline  ORP.  Tables  D-l  and  D-2 
show  the  p-values  from  the  t-tests  for  ORP  data  from  MW-1  and  STDW-138A,  respectively.  The 
p-value  is  the  probability  of  obtaining  a  test  statistic  at  least  as  extreme  as  the  one  observed.  If 
the  p-value  is  less  than  the  specified  alpha  level,  i.e.,  0.05,  then  there  is  sufficient  evidence  to 
reject  the  null  hypothesis. 

The  p-values  for  the  comparison  of  means  from  the  period  of  time  before  amendment  and  after 
amendment  for  MW-1  and  STSW-138A  are  1.56  x  10'10  and  6.5  x  10‘6,  respectively.  As  these 
values  are  significantly  lower  than  0.05,  the  null  hypothesis  is  rejected  and  we  can  conclude  that 
the  mean  ORP  after  amendment  is  statistically  lower  than  that  at  the  baseline.  Therefore,  the 
results  of  the  t-test  confirm  that  ORP  concentrations  did  indeed  decrease  after  amendment. 
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The  statistical  analysis  of  ORP  data  shows  a  high  level  of  confidence  that  the  injection  of 
electron  donor  in  the  biobarrier  resulted  in  significant  reductions  in  mean  ORP  values  for  MW-1 
and  STSW-138A  that  are  indicative  of  enhanced  biological  activity. 


3.  EVALUATION  OF  PERCHLORATE  DATA 

A  statistical  evaluation  of  perchlorate  data  collected  from  two  key  monitoring  wells  along  the 
alignment  of  the  biobarrier  was  conducted:  (1)  MW-1;  and  (2)  STSW-138A.  These  wells  are 
located  along  the  alignment  of  the  biobarrier  and  were  selected  to  represent  areas  that  have  been 
impacted  by  the  amendment  of  electron  donor. 

Data  from  different  time  periods  were  evaluated  for  the  statistical  analysis  to  represent  before 
and  during  operation  of  the  demonstration  test.  The  tracer  test  demonstrated  that  the  travel  time 
from  the  injection  well  to  MW-1  was  in  the  order  of  9  days,  so  data  from  the  period  up  to  8  days 
after  the  initiation  of  the  addition  of  electron  donor  was  used  to  represent  un-impacted  or 
baseline  groundwater.  Stable  post  amendment  concentrations  were  achieved  by  approximately 
Day  29.  The  specific  periods  of  time  for  MW-1  were:  (1)  Day  -34  to  Day  8  (before  electron 
donor  addition);  and  (2)  Day  29  to  Day  232  (during  electron  donor  addition). 

The  tracer  test  demonstrated  that  the  travel  time  from  the  injection  well  to  STSW-138A  was  in 
the  order  of  28  days,  so  data  from  up  to  2 1  days  after  the  initiation  of  the  addition  of  electron 
donor  was  used  to  represent  un-impacted  or  baseline  groundwater.  The  specific  periods  of  time 
for  MW-1  were:  (1)  Day  -34  to  Day  21  (before  electron  donor  addition);  and  (2)  Day  85  to  Day 
232  (during  electron  donor  addition).  An  analysis  of  the  later  portion  of  the  post  amendment 
period  of  Day  127  to  Day  232  (a  period  of  105  days  after  the  system  shut  down  between  Day  104 
and  Day  120)  was  also  evaluated. 

In  this  analysis,  a  value  of  one  half  the  detection  limit  (2.0  pg/L)  substituted  for  samples  reported 
by  the  lab  as  non-detect  with  a  detection  limit  of  4.0  pg/L.  Also,  since  the  non-detect  frequency 
for  samples  collected  post-amendment  was  extremely  high  (86%-100%),  the  t-test  could  not  be 
conducted  on  these  data.  Instead,  the  means  and  percentiles  of  perchlorate  results  for  the  pre- 
and  post-amendment  time  periods  were  calculated  and  compared  empirically. 

The  mean,  standard  deviation  and  95th  percentile  of  the  perchlorate  concentrations  from  each  of 
the  time  periods  for  each  of  the  monitoring  wells  were  calculated  and  are  presented  in  Tables  D- 
3,  D-4  and  D-5.  The  average  concentrations  and  95th  percentile  for  perchlorate  concentrations 
are  as  follows: 
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MW-1  from 

Day  29  to  232 

STSW-138A  from 
Day  85  to  232 

STSW-138A  from 
Day  127  to  232 

Average  Concentration  of 
Perchlorate  (pg/L) 

2.6 

2.9 

2.0 

95th  Percentile  Concentration 
of  Perchlorate  (pg/L) 

3.6 

5.9 

2.0 

The  average  perchlorate  concentrations  measured  in:  (1)  MW-1  from  day  29  to  the  end  of 
amendment  injection  period  (2.6  pg/L);  and  (2)  STSW-138A  from  day  85  to  the  end  of 
amendment  injection  period  (2.9  pg/L)  were  all  less  than  4.0  pg/L. 

The  groundwater  recirculation  and  electron  donor  amendment  system  was  shut  off  from  day  104 
to  day  120.  During  this  period  of  time,  the  concentration  of  perchlorate  in  monitoring  well 
STSW-138A  increased  up  to  14  pg/L  at  day  1 16  but  dropped  back  down  to  less  than  4.0  pg/L  on 
day  127  and  remained  less  than  4.0  pg/L  to  the  end  of  amendment  injection  period  at  day  232.  It 
is  likely  that  when  the  recirculation  system  was  shut  off  at  day  104,  un-amended  groundwater 
from  upgradient  of  STSW-138A  began  to  flow  into  the  monitoring  well  and  resulted  in  the  short¬ 
term  increase  in  perchlorate  concentrations  in  this  monitoring  well.  After  this  period  of  time,  the 
concentration  of  perchlorate  in  the  monitoring  well  remained  non-detect. 

The  95th  percentile  perchlorate  concentrations  measured  in:  (1)  MW-1  from  day  29  to  the  end  of 
amendment  injection  period  (3.6  pg/L);  and  (2)  STSW-138A  from  day  127  to  the  end  of 
amendment  injection  period  (2.0  pg/L)  were  all  less  than  4.0  pg/L. 
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TABLE  D-l :  Statistical  Analysis  of  ORP  Data  from  Monitoring  Well  MW-1 

Active  Perchlorate  Bioremediation  Demonstration 


Time  Period 

Monitoring  Well 

Day 

ORP 

Mean 

Standard 

Deviation 

p-value  from 
t-test 

MW-1 

-34 

-48 

MW-1 

-26 

-33 

MW-1 

-20 

-20 

Before 

MW-1 

-18 

20 

Amendment 

MW-1 

-13 

-7 

MW-1 

-11 

-29 

MW-1 

-6 

-26 

-20.43 

21.7 

MW-1 

56 

-109 

MW-1 

64 

-124 

MW-1 

71 

-114 

MW-1 

78 

-100 

MW-1 

85 

-98 

MW-1 

92 

-88 

MW-1 

99 

-140 

MW-1 

120 

-132 

MW-1 

127 

-155 

MW-1 

141 

-166 

MW-1 

148 

-162 

After  Amendment 

MW-1 

155 

-173 

MW-1 

162 

-174 

MW-1 

169 

-177 

MW-1 

177 

-167 

MW-1 

183 

-180 

MW-1 

190 

-153 

MW-1 

197 

-228 

MW-1 

205 

-205 

MW-1 

211 

-167 

MW-1 

218 

-156 

MW-1 

225 

-150 

MW-1 

232 

-275 

-156 

43.0 

1.56E-10 

Notes:  ORP  -  Oxidation  /  Reduction  Potential 
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TABLE  D-2:  Statistical  Analysis  of  ORP  Data  from  Monitoring  Well  STSW-138A 

Active  Perchlorate  Bioremediation  Demonstration 


Time  Period 

Monitoring  Well 

Day 

ORP 

Mean 

Standard 

Deviation 

p-value  from 
t-test 

STSW-138A 

-34 

38 

STSW-138A 

-25 

37 

Before 

Amendment 

STSW-138A 

-20 

44 

STSW-138A 

STSW-138A 

-18 

-13 

153 

85 

STSW-138A 

-11 

19 

STSW-138A 

-6 

105 

68.71 

47.8 

STSW-138A 

56 

-79 

STSW-138A 

64 

-103 

STSW-138A 

71 

-94 

STSW-138A 

78 

-58 

STSW-138A 

85 

-94 

STSW-138A 

92 

-72 

STSW-138A 

99 

-105 

STSW-138A 

120 

-108 

STSW-138A 

127 

-118 

STSW-138A 

141 

-121 

STSW-138A 

148 

-122 

After  Amendment 

STSW-138A 

155 

-137 

STSW-138A 

162 

-126 

STSW-138A 

169 

-135 

STSW-138A 

177 

-135 

STSW-138A 

183 

-146 

STSW-138A 

190 

-166 

STSW-138A 

197 

-114 

STSW-138A 

205 

-111 

STSW-138A 

211 

-92 

STSW-138A 

218 

-93 

STSW-138A 

225 

-98 

STSW-138A 

232 

-225 

-115 

34.4 

6.47E-06 

Notes:  ORP  -  Oxidation  /  Reduction  Potential 
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TABLE  D-3:  Statistical  Analysis  of  Perchlorate  Data  from  Monitoring  Well  MW-1 

Active  Perchlorate  Bioremediation  Demonstration 


Time  Period 

Monitoring 

Day 

Perchlorate 

Perchlorate1 

Mean 

95th 

Standard 

Well 

(ug/L) 

(ug/L) 

Percentile 

Deviation 

MW-1 

-254 

Before 

Amendment 

MW-1 

MW-1 

-34 

0 

1,400 

2,300 

1,400 

2,300 

MW-1 

3 

2,200 

2,200 

MW-1 

8 

2,100 

2,100 

1,920 

2,280 

396 

MW-1 

29 

<4.0 

2.0 

MW-1 

37 

<4.0 

2.0 

MW-1 

43 

<4.0 

2.0 

MW-1 

51 

<4.0 

2.0 

MW-1 

56 

<4.0 

2.0 

MW-1 

64 

<4.0 

2.0 

MW-1 

71 

<4.0 

2.0 

MW-1 

78 

<4.0 

2.0 

MW-1 

85 

16.0 

16.0 

MW-1 

92 

<4.0 

2.0 

MW-1 

99 

<4.0 

2.0 

MW-1 

116 

<4.0 

2.0 

MW-1 

120 

<4.0 

2.0 

After 

MW-1 

127 

<4.0 

2.0 

Amendment 

MW-1 

134 

<4.0 

2.0 

MW-1 

141 

<4.0 

2.0 

MW-1 

148 

<4.0 

2.0 

MW-1 

155 

<4.0 

2.0 

MW-1 

162 

<4.0 

2.0 

MW-1 

169 

<4.0 

2.0 

MW-1 

176 

4.7 

4.7 

MW-1 

183 

<4.0 

2.0 

MW-1 

190 

<4.0 

2.0 

MW-1 

197 

<4.0 

2.0 

MW-1 

205 

<4.0 

2.0 

MW-1 

211 

<4.0 

2.0 

MW-1 

218 

<4.0 

2.0 

MW-1 

225 

<4.0 

2.0 

MW-1 

232 

<4.0 

2.0 

2.6 

3.6 

2.6 

Notes:  '  using  a  value  of  2.0  ug/L  for  values  reported  as  non-detect  (<4.0) 
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TABLE  D-4:  Statistical  Analysis  ofPerchlorate  Data  from  Monitoring  Well  STSW-138A 

Active  Perchlorate  Bioremediation  Demonstration 


Time  Period 

Monitoring 

Well 

Day 

Perchlorate 

(ug/L) 

Perchlorate1 

(ug/L) 

Mean 

95th 

Percentile 

Standard 

Deviation 

STSW-138A 

-262 

2,100 

2,100 

STSW-138A 

-110 

2,200 

2,200 

STSW-138A 

-34 

2,600 

2,600 

Before 

STSW-138A 

0 

2,200 

2,200 

Amendment 

STSW-138A 

3 

2,100 

2,100 

STSW-138A 

8 

2,200 

2,200 

STSW-138A 

14 

2,400 

2,400 

STSW-138A 

21 

1,900 

1,900 

2,213 

2,530 

210 

STSW-138A 

85 

<4.0 

2.0 

STSW-138A 

92 

<4.0 

2.0 

STSW-138A 

99 

5.9 

5.9 

STSW-138A 

116 

14.0 

14.0 

STSW-138A 

120 

5.8 

5.8 

STSW-138A 

127 

<4.0 

2.0 

STSW-138A 

134 

<4.0 

2.0 

STSW-138A 

141 

<4.0 

2.0 

STSW-138A 

148 

<4.0 

2.0 

After 

STSW-138A 

155 

<4.0 

2.0 

STSW-138A 

162 

<4.0 

2.0 

Amendment 

STSW-138A 

169 

<4.0 

2.0 

STSW-138A 

176 

<4.0 

2.0 

STSW-138A 

183 

<4.0 

2.0 

STSW-138A 

190 

<4.0 

2.0 

STSW-138A 

197 

<4.0 

2.0 

STSW-138A 

205 

<4.0 

2.0 

STSW-138A 

211 

<4.0 

2.0 

STSW-138A 

218 

<4.0 

2.0 

STSW-138A 

225 

<4.0 

2.0 

STSW-138A 

232 

<4.0 

2.0 

2.9 

5.9 

2.8 

Notes:  1  using  a  value  of  2.0  ug/L  for  values  reported  as  non-detect  (<4.0) 
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TABLE  D-5:  Statistical  Analysis  ofPerchlorate  Data  from  Monitoring  Well  STSW-138A 

Active  Perchlorate  Bioremediation  Demonstration 


Time  Period 

Monitoring 

Well 

Day 

Perchlorate 

(ug/L) 

Perchlorate1 

(ug/L) 

Mean 

95th 

Percentile 

Standard 

Deviation 

STSW-138A 

-262 

2,100 

2,100 

STSW-138A 

-110 

2,200 

2,200 

STSW-138A 

-34 

2,600 

2,600 

Before 

STSW-138A 

0 

2,200 

2,200 

Amendment 

STSW-138A 

3 

2,100 

2,100 

STSW-138A 

8 

2,200 

2,200 

STSW-138A 

14 

2,400 

2,400 

STSW-138A 

21 

1,900 

1,900 

2,213 

2,530 

210 

STSW-138A 

127 

<4.0 

2.0 

STSW-138A 

134 

<4.0 

2.0 

STSW-138A 

141 

<4.0 

2.0 

STSW-138A 

148 

<4.0 

2.0 

STSW-138A 

155 

<4.0 

2.0 

STSW-138A 

162 

<4.0 

2.0 

STSW-138A 

169 

<4.0 

2.0 

After 

STSW-138A 

176 

<4.0 

2.0 

Amendment 

STSW-138A 

183 

<4.0 

2.0 

STSW-138A 

190 

<4.0 

2.0 

STSW-138A 

197 

<4.0 

2.0 

STSW-138A 

205 

<4.0 

2.0 

STSW-138A 

211 

<4.0 

2.0 

STSW-138A 

218 

<4.0 

2.0 

STSW-138A 

225 

<4.0 

2.0 

STSW-138A 

232 

<4.0 

2.0 

2.0 

2.0 

0.0 

Notes:  1  using  a  value  of  2.0  ug/L  for  values  reported  as  non-detect  (<4.0) 
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